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Soaps as Dry-Cleaning Aids’ 


Stains on Apparel of To-day Unlike Those of Decade Ago—Cost of Volatile Solvents Affected Adherence 
to Old Standards—Tenacity of Metallic Oxide Stains 


By C. C. HUBBARD 


National Association of Dyers & Cleaners 


LMOST from its inception, the dry-cleaning in- 
dustry has recognized the value of soaps that are 
readily made into solution in naphtha. 

tion of such soaps is to remove from garments and other 


The func- 


materials stains or soiling substances generally accounted 
as being soluble only in water and water-soluble de- 
tergents. 

The soap generally accepted as a standard is a com- 
bination of animal or vegetable fat or oil with caustic 
alkali and a trace of water, and is known in the industry 
as benzine soap. This soap differs from water-soluble 
soap only in the lack of complete saponification; hence, 
it may be described as a super-fatted soap. 

The action of super-fatted sodium oleate or stearate 
soaps in naphtha, it is said, is due to their power to ab- 
sorb much moisture from the fabric being cleaned, per- 
mitting greater penetration of the naphtha and allowing 
the solvent to “wet” and clean the fabric. Whatever the 
explanation, interfacial or surface tension relations are 
involved. Volatile solvents, other than naphtha, incor- 
porated with the benzine-soap base, are quite selective 
in their action toward stains; that is, one of them may 
be very active on one type of stain and be of practically 
no value on the general classification of staining materials 
or soil met with in dry-cleaning practice. 


New Statns To-Day 


The general type of stain on wearing apparel to-day 
is practically foreign to that encountered ten years ago. 
For example, the culinary art employs a greater variety 
of condiments, coloring matters, and substitutes for ani- 
mal fats ; milk, because of pasteurization, presents a more 
difficult problem; and the bottling industry, in one short 
year, has inveigled us into consuming three cases each of 
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beverage per year instead of one, the beverages containing 
both coloring and flavoring materials that under certain 
conditions become indelible in fabric. 

The benzine soap once commonly used has become 
practically obsolete because of the change in stains and 
soil. One of the very oldest types of this soap contained 
as high as 50 per cent of methyl alcohol, but this formula 
was never in general use in this country. The use of 
alcohol in benzine soap, up to 30 per cent, however, is 
now becoming popular because of its power to remove 
from garments many types of soil, the chief of which may 
be stated to be foodstuffs and beverages. 

High-proof alcohol may be used safely as a dry-clean- 
ing solvent, but one that has been slightly reduced in 
strength with water attacks some dyestuffs in fabric and 
causes a swelling of the fibers somewhat similar to that 
caused by water. 

Recent research has disclosed that although low-proof 
alcohol may attack colors when directly applied to dved 
silks or rayon, this action is absent when the alcohol is 
combined in a limited amount, say under 10 per cent, 
with naphtha in the dry-cleaning process, in hand-brush- 
ing applications, or in “spotting” operations. 


Cost Arrects UsE oF SOLVENTS 


A small amount of alcohol in the soap or naphtha, 
though inactive on colors, clearly demonstrates its ability 
The cost of the volatile 
solvents formerly recognized as of great value when in- 
corporated with benzine soap, had much to do with the 
general adherence to the old standard type of soap used 
in dry cleaning. The industry, from necessity, has made 
further additions of other volatile solvents, regardless of 
cost; however, many of the solvents have been reduced 
greatly in price, making their use as cleaning or “spotting” 
agents more general. 

Many skilled workmen who know the fabric and dve- 


to remove stains from garments. 
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stuffs in the garment at hand that is to be treated for 
certain stains, quickly select from the stock shelf a spe- 
cial “‘spotting”’ 
solvents. 


soap containing one or more special 

The alcoholic benzine-soap in naphtha finds its great- 
est usefulness in the power-driven machine dry clean- 
ing of garments, whereas the ultra-selective preparations 
are applied by brush or spatula to the garments between 
the machine operations. Many volatile solvents may be 
incorporated with the benzine-soap base, such as ether, 
chloroform, carbon tetrachloride, amyl acetate, ethyl 
acetate, carbon disulphide, 
chlorethvlene, 


ethylene dichloride, _ tri- 
tetrachlorethane, ortho-dichloro-benzene, 
benzaldehyde, furfurol, pyridine, cresol, phenol (carbolic 
acid), ete. 

Carbon disulphide in soap may be applied safely to all 
fabrics, but because of its disagreeable odor is rarely de- 
sired, although its solvent power is very great on stains 
that contain sulphur, such as crude oil, old machine oil, 
road oil; and also on such stains as waterproof inks, tars, 
and pitch, on which naphtha is inactive. Benzaldehyde 
and furfurol, in time, it is believed, will find a great field 
of usefulness in specially prepared benzine soaps. 

It was Floyd N. Avery, Chemist Cleaner, of Princeton, 
Illinois, who made the first observation that lysol diluted 
with naphtha or soap is of value in stain removal during 
or prior to the dry-cleaning operation. The solvent power 
of this product is due to alcohol and cresol combined with 
its soap base. Many supply houses, because of the un- 
pleasant odor of cresol, have substituted another chem- 
ical in their special soaps. 


METALLIC OxIDE STAINS 


It is interesting and of value to note that although a 
number of the special volatile solvents, when used alone, 
attack dyestuffs on garments, yet when added to soap or 
naphtha in the proportion of 10 per cent or less by weight, 
free from moisture, they may be applied with safety. 

Textile interests are quite familiar with the tenacity of 
stains produced on fabric by the metallic oxides or sul- 
phides in combination with oil, fat, or soap. This stain 
is broken up, reducing the surface or interfacial tension, 
on making an application of benzine soap containing, for 
example, 10 per cent of ether, after which the fabric may 
be rinsed free from fatty matter with naphtha. As a 
further illustration, a white cotton shirt has been observed 
to contain rust stains from a belt buckle. In laundering, 
soap combined with the iron oxide, forming a stain that 
resisted all bleaching processes. An application of soap 
and ether immediately released the soap, permitting the 
removal of the iron when properly rinsed. Stains of this 
character tend to adhere more tenaciously to the fabric 
on making applications of acid or bleaching agents—until 
the fatty substance is removed. 

An addition of, say, 10 to 12 per cent of volatile sol- 
vents to water-washing soap releases metallic-oil stains 
with even greater rapidity than do dry-cleaning soap 
preparations. 
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The real value in the application of benzine soap prep- 
arations with subsequent rinsing in naphtha lies in the 
certainty with which delicate materials may be cleansed 
without disturbance to the generally accepted type of 
dressing or finishing materials given fabrics to produce 
the proper drape, feel and appearance. 


ANNUAL KNITTING ARTS SHOW 

Reports from the headquarters of the Knitting Arts 
Exhibition which is to be held in Philadelphia from 
April + to 8, indicate that this exhibit of modern mill 
equipment will be even larger than it was last year. There 
are a very few spaces left in Commercial Museum, and 
these are rapidly being taken by nationally known firms. 

Manufacturers come from all over the East to show 
their machines in operation, realizing that this exhibition 
sets the pace throughout the trade. The National Asso- 
ciation of Hosiery and Underwear Manufacturers has 
held this display every spring in connection with their 
annual convention for twenty-three years. 

Repeating their success of last vear, the association 
will again hold the annual banquet right in Commercial 
Museum. This practice was inaugurated last year and 
was so popular with those members of the association 
who had displays and consequently did not care to leave 
them for any length of time, that in all probability this 
plan will be adhered to for some time to come. 

The various convention meetings scheduled for the 
week will also be held in Commercial Museum so that 
no exhibitor will have to spend more than a minimum 
amount of time away from his booth. 

For all those who are interested in the latest models 
of the various machines necessary to the operation of a 
successful knitting mill, together with the many allied 
products such as soap, dyes, belting, etc., this exhibition 
is the place to examine, compare, and purchase in the 
most convenient manner. 


LABOR CONDITIONS IN THE GERMAN 
CHEMICAL INDUSTRY 

Labor conditions in the German chemical industry have 
been in a state of readjustment ever since the fusion of 
six of the old I. G. companies under the name of I. G. 
Farbenindustrie. At a recent meeting in Frankfort of 
the Union of Employees of the I. G., a member of the 
I. G. directorate represented the company and spoke of 
the lately introduced bonus system, of the I. G.’s savings 
bank, and also mentioned the question of participation 
in profits by employees. In principle the share of em- 
ployees in the profits of the company was approved, which 
under present conditions in Germany was a considerable 
concession. The speaker for the employees enlarged upon 
the effects of the fusion upon labor and urged the neces- 
sity of better pay if the company desired to encourage 
savings. (Consul Hamilton C. Claiborne, Frankfort-on- 
Main. ) 
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Dyes Imported Through New York and 
Other Ports During January 


Compiled by the Chemical Division of the Bureau of Foreign and Domestic Commerce in Collaboration 
with the Chemical Division of the United States Tariff Commission 





KEY TO ABBREVIATIONS OF MANUFACTURERS’ NAMES 


1—THE SIX LEADING GERMAN COMPANIES 


[IG—Interessen-Gemeinschaft der Farbenindustrie. 


oo fur Anilin-Fabrikation, Berlin. Founded 
1873. 


B—Badische Anilin-und-Soda-Fabrik, Ludwigshafen-on-the-Rhine. 
Founded 1865. 


By—Farbenfabriken, vormals Friedr. Bayer & Co., Leverkusen- 
on-the-Rhine. Founded 1802 


C—Leopold Cassella & Co., Frankfort-on-the-Main. Founded 
1870. 


K—Kalle & Co., A. G., Biebrich-on-the-Rhine. Founded 1870. 


M —Farbwerke, vormals Meister Lucius & Bruning, Hochst-on 
the Main. lounded 1862. 


2—THE SMALLER GERMAN COMPANIES 
BK—Leipziger Anilintabrik Boyer & Kegel, Furstenberg. near 
Leipzig. Founded 1882. 
CG—Chemikaliewerk Griesheim G. m, b. H., Griesheim-on-the- 
Main. Founded 1882. 


CJ—Carl Jager G. m. b. H., Anilinfarbenfabrik, Dusseldorf. 
Founded 1823 


GrE—Chemische Fabrik Griesheim-Electron, Offenbach-on-the- 
Main. Founded 1842. 


L—Farbwerk Mulheim, vormals A. Leonhardt & Co., Mulheim- 
on-the-Main. Founded 1879 


Seig.—G. Seigle Corporation, Stuttgart. 


tM—Chemische Fabriken, vormals Weiler ter Meer, Uerdingen- 
on-the-Rhine. Founded 1877. 


WD—Wulfing, Dahl & Co., A. G. Barmen. Founded 1842. 





MPORTS of coal tar dyes through the port of New 

York and other ports during the month of January 

totaled only 196,620 pounds, with an invoice value 
of $186,387, a decrease of approximately 40 per cent 
from the December imports. Of these 127,074 pounds 
were entered through New York, with an invoice 
value of $173,832, and 9,546 pounds through Boston, 
with an invoice value of $12,555, 


Per Cent of Dyes by Country of Shipment 


Per Cent 


EN oes k cas eu ea Kahucneae-dee tpecaiate 37 
MEMORIES siorsin Secthclerusa aces cai eens 34 
EN ons ae cabs cant meni hikien aire ees Th 11 
NS goo a xa nadine wwe knew animales 7 
EE opie otek as ha Sea oak wo ee eae 7 
ioe aide bce near Re eee ness saw eeaRNe 3 
ND he ecco Ee 5 o esla cuba eed ahadnaiaian 1 


3—SWISS COMPANIES (ALL AT BASEL) 
ee vormals L. Durand, Huguenin & Co. Founded 
4a. 


G—Anilinfarben-und Extract-Fabriken, vormals Joh. Rud. Geigy. 
Founded 1764. 


I—Gesellschaft fur chemische Industrie. Founded 1885. 
S—Chemische Fabrik, vormals Sandoz & Co. Founded 1887 


4—DUTCH AND FRENCH COMPANIES 


ae Ammersfoort, Ammersfoort, Netherlands. Founded 
1 


NF—Niederlandische Farben-und-Chemikalienfabrik Delft, Delft, 
Netherlands. Founded 1897. 


CN—Compagnie Nationale de Matieres Colorantes et Produits 
Chimiques. Founded 1917. (Etablissements Kuhlmann 
merged with this company in 1923.) 


P—Societe Anonyme des Matieres Colorantes et Produits Chi- 
miques St. Denis (formerly A. Poirrier). Founded 1830. 


5—ENGLISH COMPANIES 
Bro—Brotherton & Co., Ltd., City Chambers, Leeds. 
BAC—British Alizarine Co., Ltd., Manchester 
BD—British Dyestuffs Corporation, Ltd., London. 
Cl Co.—The Clayton Aniline Co., Ltd., Clayton, Manchester. 


CV—The Colne Vale Dye & Chemical Co., Ltd., Milnsbridge, 
Huddersfield. 


Hol—L. B. Holliday & Co., Ltd., Huddersfield. 
Scot—Scottish Dyes, Ltd., Grangemouth. 





Five Leading Dyes, by Quantity, Imported During 
January, 1927 


Pounds 
Rhodamine B extra (single strength)...... 8,300 
Anthra Yellow GC (single strength)....... 6,149 
PIII: avccdcceeenudsedenacdéuns we Ce 
Te Mae EE os sie hoo ah dk wae wiediaRals 5,779 
Gallamime Bine: Extra Paste. .....c0dsasied. 5,004 


Dyes and Intermediates Remaining in Bonded 
Customs Warehouse 


Dyes and Colors Intermediates 


(pounds) (pounds) 
ee 512,186 781,796 
Ausust 31, 1926.......' 557,852 690,031 
September 30, 1926...... 395,535 590,520 
October 31, 1926........ 281,320 557,257 
November 30, 1926...... 303,321 539,561 
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The dyes in this report are grouped by both Colour Colour 








dex : Se . ors. and. i > cas f thos Index Schultz Quantity 
aaa ee gen cules ge — re san egeaee smal 
ao ; ; om cc 875 923) Fur Black DF—(IG) 
classification according to the ordinary method of ap- Fur Blue Black A—(IG) 
plication was adopted. As the pastes and powders of Fur Brown P—(IG) 
the vat dyes vary widely in strength and quantity, Fur Gray G—(IG) 
each vat dye has been reduced—in nearly every case— Fuscamine G—(IG) : 
‘oe siti aheonaitte hate = Pee A ore sarc crdaeomianisnecu es wets 1,250 
Se 5 ern 879 — (Chromazurine E—(OB) ...c.00c6cecdees inves 220 
DYES OF COAL-TAR ORIGIN 884 627. Chromacetine Blue S Extra—(DH)....... 441 
Colour 892 Gao Modern ViOlet—COG)  oevicvcéiecs cae iwredsecosdieree 1,101 
Index Schultz Quantity 894 637 Gallamine Blue Extra Paste—(G).......... 5,004 
No. No. Name of Dye and Mfr. (pounds) 927 663 New Methylene Blue N—(1IG) 
27 ae ‘Crystal Orange CG) asic csisinecie sis asissinneca tae 50 New Methylene Blue NS Conce.—(S)....... 2.250 
32 182. Brilliant Sulphon Red B, 5B—(S)......... 2,300 969 748 Hydron Blue R Paste—(IG) 
172 159 Acid Alizarine Black R—(IG)............. 500 Hydron Blue R Powder (s. s.)—(IG)....... 1,167 
196 I75* Ack Poncead) P—(G)).visccicckvuisscnsazsans 220 =:1019 774 Alizarine Black S Paste—(IG)............. 476 
225 194 ‘Tinazine Red RAX—(IG). ....0...0.0.0806 100 = 1033 779 Alizarine Orange A Paste—(IG)........... 414 
252 22z/ ‘Cotten Scarlet Extra—(G)...... 2. 04 cccc8 ois 100-1034 780 Alizarine Red S Powder—(Q)............. 551 
292 260 Eriochrome Verdone S—(G)............... 551 1060 801 Anthracene Blue SWGG Extra—(B)...... 495 
316 273 Diazamine Blue BR Conc.—(S)............ 961 1073 852. Alizarine Direct Violet ER Powder—(IG).. 100 
317 274 Diaminogene Extra Powder—(C).......... 440 1075 856 Alizarine Blue AS Powder—(By).......... 1,434 
324 — Developed Brilliant Orange GR—(By)...... 357-1076 859 Alizarine Light Blue R Cone.—(S)........ 500 
349 — Chlorantine Fast Yellow 4GL—(I)......... 848 1077 860 Alizarine Direct Blue BGAOQO—(IG)...... 1,800 
430 = Polar Red (GCone—(G) oi o.icgcssiseciaw scree 2,205 1086 853 Anthraquinone Violet Powder—(B)........ 440: 
451 366 Deltapurpurine SB—(QO)) «ci. cs.ccss cccecces 295-1084 854 Alizarine Viridine FF Paste—(IG) 
487 400 Acid Anthracene Red 3B—(IG)............ 200 Alizarine Viridine FF Powder (s. s.)—(IG) 
597 — Benzo Chrome Brown R—(IG)............ 75 Alizarine Viridine FF Paste—(DH)........ 3,603 
29 207 Diphenyl Fast Brown GF—(G)............ 551 1085 862 Chrome Blue Black B—(I)................ 1,102 
639 22 Xylene Light Yellow 2G—(S)............. 1,000 = 1088 855 Alizarine Sky Blue B—(IG) 
649 26 Triazogene Orange R Powder—(IG)....... 100 Alizarine Sky Blue B—(By)................ 838 
652 29 Eriochrome Red B—(G) 1091 — Anthra Rubine B Powder—(K)............ 440 
Omega Chrome Red B Conc.—(S)......... 720 ~=1095 759 Anthra Yellow GC Paste—(B) 
663 SOO SetGcvanmce—(G))  cs6i.is. bc siewiocriciccs sidadeaees 220 Anthra Yellow GC Paste Fine—(IG) 
667 503. Benzyl Green B—(1) Anthra Yellow GC Powder (s. s.)—(B)..... 6,149 
Neptune Green SGX Powder—(B)......... 936-1097 761 Vat Orange RRT Paste Fine—(IG)........ 2,408 
671 506 Erioglaucine AP—(G) 1104 767 Vat Violet RR Extra Double Paste—(B)... 1,320 
Broslaweme EPP (G) ...i.ccccacsccasseeccs 6,063 1106 838 Vat Blue RSP Triple Powder (s .s.)—(IG) 1,500 
672 S07 Mylene Bine. VS Cone: —(S)\na.oiicc.ceses cures 1,000 1109 840 Vat Blue 3G Double Paste (s. s.)—(B)...... 990 
673 508 Xylene Blue AS Conc.—(S)................ 200 =—-:1110 841 Vat Blue GGSZ Double Paste (s. s.)—(1G) 1,000 
681 516 Crystal Violet Extra Powder—(IG)........ 650 = 1113 842 Indanthrene Blue GCD Dbl. Pst. (s. s.).—(B) 1,760 
> 682 SiS. Ptiyl WIE CEG) iidiacis cesiepa decree sieicwa aioe 1,000 1114 — Vat Blue BCD Paste Fine—(B) 
691 523 Fast Green Extra Bluish Conce.—(IG)...... 2,370 Vat Blue BCS Powder (s. s.)—(B)........ 3,030 
712 S49 | Patert Mite V—— CNG ooo een 8s wis So cdsrereeters 500 1116 847. Vat Green BB Powder (s. s.)—(IG)....... 800 
714 545 Brilliant Acid Blue A—(IG) 1118 849 Sandothrene Yellow NG Dbl. Pst. (s.s.)—(S) 100 
ECE ERTS PCB) io occas sos o:e locos ale. 816 cicsOio vedere 893-1128 818 Algol Pink R Powder (s. s.)—(By)........ 800 
715 546 Blue FF Powder—(C) 1133 819 Algol Red R Extra Powder (s. s.)—(IG).. 1,600 
Cyano) FR Powdéer—(C)) <.. ..cdcsciccscesss 330-1138 810 Helindone Yellow 3GN Powder (s. s.)—(IG) 250 
720 551 Eriochrome Azurol BC—(G)..............% 2.205 1149 873 Vat Brown IGR Paste—(M).............. 55 
723 554 Chrome Azurol S Cone.—(G).......:..0 cccicc os 551 1150 833 Grelanone Olive B Paste—(GrE) 
727 55/4 ‘Chrome Violet CG—(DE)...o:.:< ce sicccececness 110 Vat Olive BR Paste—(IG) iocos cack oc caceince. 3,032 
729 559 Basic Pure Blue BO Powder—(B) 1151 — Wat Brown R Paste—CBy) .< cic cscs ccicee 397 
Victoria Pure Blue BO Powder—(IG)...... 1,201 1152 — Vat Brown G Powder (s. s.)—(By)........ 3,264 
735 564 Erio Green B Supra—(G)..............000. 1,102 1155 $25 Algol Red B -Paste—(G) 5 <.viccccccciccswea. 397 
749 573 Rhodamine B Cone. (s. s.)—(G) 1162 831 Vat Red RK Paste—(B) 
Rhodamine B Extra (s. s.)—(IG) Vat Red RK Powder (s. s.)—(1G).......... 2,92) 
Rhodamine B Extra. (s: s.)—(O)). ...6.0.00060% 8.300 1172 794 Cibanone Black B Paste New—(I)......... 551 
788 603 Brilliant Acridine Orange A—(DH) 1175 — Cibanone Olive B Powder (s. s.)—(1)...... 1,100 
Buchrysine 3RX Powder—(B):..... «. <<<. 1,322 1184 881 Brilliant Indigo 4B Powder (s. s.)—(IG)... 2,500 
793 GOS PAospnme O—C0G) ase i Skeccicasswcces 300 1184 883 Indigo MLB/6B Powder (s. s.)—(IG)..... 2,500 
795 Gy Rumc AL Cone —GG) oii cs céienccccaccse 300-1207 912 Anthra Red B Paste Fine—(IG)........... 1,003 
797 608 Patent Phosphine GRNTN—(TG).......... 500 1212 918 Ciba Red 3B Paste—(T) 
828 Gre Ase Carmise Cee 00) acs code vk voc keen 500 Thioindigo Red 3B Powder (s. s.)\—(K)... 3,419 
829 673 Rosinduline 2B Bluish—(K)............... 128 1217 913° Helindone Orange R Paste—(IG)......... 500 
833 — Acid Blue BL Powder—(By) 1218 915 Vat Scarlet R Paste—(1G)...... 6.0.4. .2000% 200 
Acid Fast Blue GL Powder—(By).......... 660 1226 906 Ciba Red G Powder (s. s.)—(1)........00005 4.410 
865 700 Nigrosine T—(IG) 1228 907. Anthra Scarlet 2G Paste—(B) 
Rrrver Gana PO Pe Shas ookis a bb-edhaecckaeaae 250 Ciba Scarlet G Extra Powder (s. s.)—(T) 


8/3 681 Direct Gray R Paste—(G)..... 2.050052. 436 Helindone Fast Scarlet C Paste—(IG)..... 4,287 
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UNIDENTIFIED DYES 





Acid Dyes 
Quantity 
Name of Dye and Manufacturer (pounds) 
PEGI WOE We BARD ios nals ki on dee ad aww kde SeSees oes 220 
Acid: Pure Rime & Supra—CG) son diok sca dascacctssceses 1,102 
Azo Past Bime- Bip Cone HG). oo ccsthasicsesnaasdeinsae 150 
Briiteant Malling Bine BAO)... occkccccsaedacaasss+% 1,695 
Brilliant Wool Blue FFR Extra—(1IG) 
srilliant Wool Blue FFR Extra—(By)................. 1,596 
Platte ast (orate oD) odo 6 nasdc bn ans cen ha ROE Nie 220 
Cloth Fast Yellow G—(I).............. iariteiNers Meee ion Sars 550 
Pirie Bast’ Meme Aa (Ge aia oak wnnrewcidiviwicne Sauidswma cies 110 
Gunea, Past Red Z2ei—fA) «cies. sasesikeskwissevasansn 500 
indocyanine B Powder—(A)) . i icic5iscscdsusddaddicsaen 3,305 
PT GRn eR eA geass dasa odd Wud Sd kes Eueiae koe 110 
Dare OR FE A ass aac sa Sadi deeb Rae ween ears 100 
Neolan ‘Green LEN Conc —(9) «<0 lendcddssdwediecwn 2,204 
UNG s ORO dn eoeiuinhnisens aa dkd aah ewear uae h ees 500 
Pilatus Fast Orange R—(IG)..... ....... Bales Sater rset aed 25 
Pitas act Weed eC ios ois iss ak detec awediokiowans 25 
Polar Oran@e BR Cen 0G) xe oiosoiias oocc de bieccdacieew wees 2,205 
Sulpleat: Wet oan oss sls been wieiarcSiniaaarwasasione 500 
Supcanmmne: Brown G—(UG)... oo. sii cvwsiececcenances 300 
WOO) Mast: Tete TD oo nos ks dks daw sexearweacruaue 110 
Wool Fast Brown 3R Paste—(By)............-scceecees 100 
Wool, Past) Vetlow SG S(B yi ics tins scaaassuceiewasas 224 
Xylene Brilliant Blue FFRX Conc.—(S)............... 300 
Xylene. Fast Blue FR Cont —(S)).....00ic0cbeecessasecws 1,000 
Vat Dyes 
Anthra Orange RH Paste Fine—(IG)................... 500 
Anthra Scarlet B Paste—(IG) 
Anthra Scarlet B Powder (s. s.)—(IG)......6....c0cccecs 1,100 
Brilliant Indigo Blue 3BW Conc.—(IG)................. 20 
Cita Brows Ga Paste) ss cis ons acssectsas semaines aaearen 220 
Eridan Brilliant Scarlet B Paste—(IG)..............00 500 
Grelanone Red 2B PastO—(3G)) oo... oicciccccecaasieneceese 220 
Helindone Printing Black RD Paste—(IG)............. 3,500 
Fiydron Brown G- Past@—(iG) soi. ooks.cc ou.c00dsa0eascinas 1,000 
EROUOCGL AGA ison il Sain sce c daseeare sence cowawk 100 
PORCINE a ose ee pe ces wtencaiaserare Aco iaraianeieiaeaieieverx Muara 22 
TEN WG) eS 0 cf a re 110 
indusosol Black TBE) oasis ic cvsaceeea beeen dane’s 110 
Indimosall Red TER — (1G) ia ocss.sccscie nciectsieasieaduie cw arwdareanars 100 
Thioindone Scarlet BB Paste—(K)...............c000000 55 
Vat Bluish Green B Double Paste Fine (s. s.)—(IG)..... 1,014 
War Critliant: Ble RB) oso ick oiee eas ce sendveeeescee 110 
Vat Printing Brown R Paste—(IG)..........c0ccceccces 2,130 
Vat Red GG Paste—(B) 
Vat Red GG Powder—(1G) << ..2occdcadavccseccscccosar 776 
Vat Red BK Paste: Pine—(IG)). o cack.cccecscewacuseuwcesan 1,094 
Vat Red Brown RP Paste—(B)........6... .ccccuscecceces 805 
Vat (Hydron) Scarlet 3B Powder (s. s.)—(C).......... 1,284 
Vat Yellow GPO Powdet-—(1G).....065.c6050006es0cs cet 1,000 
Mordant and Chrome Dyes 
Alizarme Bine 28° Powder—(0) snes iso as sdeuscdn dodsan 220 
CRhromazntine IDN—(DED)) cise. incs.dd bcuseae dasrdcacesecwk 220 
Ciarome Printing Wed Th — CDAD oo ossacevieccoedodcicwacaeecn 441 
Chrome Printing Red Y—(IDE). «sos cs. cedodacsitcsindescs 441 
Chromoc#tronine SR—(IED: <5. cdiiesc dias ob Seah cadena. 220 
Chromogene Red BD—(IG)..<.0:.6565 Secncsctaceddecies 200 
Eriochromal Brown G Powder—(G).................... 110 
Eriochrome Geranol R Conc.—(G)................-.6... 551 
Bitinghbome: Red KG— CG) se bovis Sdscw aco go om Seek Soden w eacee 1,102 
Eriochrome Violet. 3B. Supra—(G).. ..6ce6i cca osc once ses 110 
Metachrome Blue Black 2BX Powder—(A)............. 55 
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Quantity 
Name of Dye and Manufacturer (pounds) 
Metachrome: Violet 2R—(0G). oo ccs.cicusacaniegvaudabe cece 100 
metachtome. Bed G00): sos oa ciebssakcakciwssariasicis 500 
Direct Dyes 
Benzo Chrome Brows: S5G—(UG) 6 oic.sicuasaevacecescesen 50 
Benzo Fast Black LL. Powder-—(By) « oeciccccscasdeseases 110 
Benzo Fast Bine 6GL—(IG) .... 66 <cdcvccccessacnckedeesec 500 
Benzo Fast: Brown 3GE—(iG) 6 oii osicacssveiscesavessvaces es 500 
Benzo: Past: Becwis RU (0G) oak oskn sks deisednbuncasacatee 1,000 
pened Past Mrtay BCG). esc diiscs cccwevesdeeeusdaaa 900 
Brilliant Benzo Green B—(By)..........0sccceccceccecs 330 
Brilliant Pure Yellow 6G Extra—(By)...........0sccee0- 551 
Brithant Sky Blue 8G Extra—(By). .......s0sai0<sceeeee 613 
Brdhant Sly Bite GG) a ois nkivcseicedecsscdssneun 100 
ican. Bed: W910) 5 obs sais witcctowaksivnesnwake dust 2,205 
Chloramine Fast Orange G Conce.—(S)............0000e- 500 
Chiorantine Past Blie 2GL—(1) ini oss osuieccwsvecuceoca 441 
Chiorantine Fast Brown 3RL—(I)...........0cc0ccccces 1,763 
Chlorantine Fast Brown BRL—(I).............cccceece 1,102 
Chlorantine Fast Green B—(I)...........c.cccccccccces 1,653 
Chiorantine Fast Violet 5BL—(I).............cccccccees 55 
Chiorantine Fast Yellow REL—(C1) «6.ccicccccsscacoccess 551 
Chliorazol Fast Brown RK—(BD).............cccccccce 1,500 
Chilorazol Fast: Orange AG—CBD) «ono. occ deccslsacaswscee 500 
Columbia: Catechine G—(iG) aoe. occ ccicsiensies aves desea 500 
DOO VENDOME FEN) oa oe nooo ein isn biv-w md adi Oataawden end 991 
Diamine Brilliant Scarlet S—CIG) «.oicscicisccdectcacene 500 
Dianume Catechine B—CIG) ioe cocsciaésccsdccseseescces 200 
Dianne Fast Brown: BR——(IG) 5 ois::oioi0cs.c:000.0%000400 000% 500 
Diamine Fast. Granwe ER—(1G)<..s.ésisiso0easeesseccceees 400 
Pau AMEN Soiscsdscannduswineskeegeadcsndxe 1,542 
Diazanil Scarlet 3BA Conc.—(IG)..........cccccccccess 75 
Diazo Brilliant Green 3G—(By) .........00c00ceccescees 2,093 
SIAZES TAWA GORD oss ab sos hos 88 Salo Sas Chae dkedwekass 496 
Diazo Brown GG6—(By) ooo. ac gis ioes vince edocs oa sdcavesocccca 110 
ave: Past Black VE——CIG).. 6 s.iccscéssdssaesassdecasetrn 800 
Diazo Fast Violet BE —Bg) oleic bc sodadnseeadeouacaavs 331 
i eC ae eC eee (|; 1,151 
phenyl Dark Green BOG). oecdvsckdsguadscckoreonan 441 
Diphenyl Fast Bordeatix BC—(G) qo... c.cicciccciscoscassass 110 
Direct Sates BVI ees sb ons oc inoure aidsegnadeweaes 220 
Formal Past Black «G Gone —(G)). os.<cascssa0asovaeceee's 110 
Naphthogene Blue B—(A).............ccccccccccccccece 59 
Rapid Fast Orange RG Paste—(IG)............ecccc0c- 300 
SOM UR, NNR 8 te tse cna toduisawaacmawe wads 200 
Triazol Light ‘Orange. 2RL—=(GFE) q<oosiscccsicccewaaecs 110 
Dyes for Artificial Silk 
erie Toast Me LG icon isd oda wk Sheen deiuakseosucea 50 
Dusanol Black Paste—(CG) oon ecco cncavkcddudsweaccs 1,051 
Duranol Blue G Paste—(BD) «oo scoskscievccdscan sceesaes 386 
Duranol Orange G Paste—(BD)...........csccccccccece 330 
Red Violet Extra Paste—(8G) ois. ooiiissicccsvadeoscecena 100 
Basic Dyes 
Brilliant Acridine Orange 3R—(DH).................... 220 
Brilliant Acridine Orange 5R—(DH)................... 220 
Sulphur Dyes 
Immedial Brown W Conc—(IG)........0.60ccccsceccces 500 
UG Kae MENG vinnie bc isa 665A oS eae ah 1,000 
ees Ea TID oo coo axa. ds hb hows aaneeekeewade 500 
Thiene) Greet BCD) s 6 aioe kid nresuicseecase because 5,779 
Color-Lake Dyes 
PEAS. VOW Gi obi 05 ois ba wd Sede oven 1,000 
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LIST OF APPRAISEMENTS OF COAL-TAR PRODUCTS 
WITHIN PARAGRAPHS 27 AND 28 OF 
THE TARIFF ACT OF 1922 


rhe following supplemental list contains the month of entry, 
the name of the product within paragraphs 27 and 28, together 
with the designations as “C” (for competitive) and “NC” (for 
non-competitive), which indicates the appraisement basis for 
the assessment of the ad valorem duty in paragraphs 27 and 
28 of the Tariff Act of 1922. 

The ad valorem rate for competitive dyes is based on the 
American selling price, as defined in Subdivision (fi) of Section 
402 of Title IV; the ad valorem rate for non-competitive dyes 
is based on the United States value, as defined in Subdivision 
(d) of Section 402 of Title IV of the Tariff Act of 1922. 

This list contains the appraisements received since the pub- 
lication of the November list for the Port of New York, begin- 
ning with January, 1926. 


JANUARY 

AGP ACHNONE: VIGIEE 65.56 6c. ci ac.ciccn cw awineateadinaone Keioss NC 
Viab Sr Oneeniice ab Ee wtta POWen aoc ces oo caese cies ccoacewln. Serene NC 
NE PN NS AE I aoa cares ban erm ae Rie CRs C 
ING PN Ee MENON Ns 65 cr esoss0r0aroie ai elec toe eens ea Reco eles NC 
Vat Red Violet RE Powder .....0.0.62606 65008 sis cicceeees deci NC 
Sulpho Rhodanime G POwder s......5i.. 5 0. scree scusiee eninee NC 

MARCH 
Vat Pimtk B POweer 2. scsccecienis nbc Scam ete alath ag NC 

APRIL 
Acid: Milline Black BGS2 SOG6 cisco. wis sies cease vaicesiass C 
Acid Milling Red R Conc. 666 65%...... Deis eReA Et ee C 
Asthra Seavlet 2G Paste: 17 Goose o acnce ete s.s sksa co aele neces sees NC 
Dipheny? Chrysome RRC 121 90%... oi. cece c cc seeen NC 
Dipheny! Fast Brown GF 365 80%.........00ccccccccs cece ces NC 
Diphenyl Fast Gray BC. 254 6096)... 0k 5 ocean eens NC 
Brig Green Bs -Seprs G07 SO Fe ec sone sien acs ccccesiwepe-npecraierserens C 
Beerepcrarcennve: Betas 5 G0 aio gon sien s ceo isierdeeeie ee baie eiplene NC 
Eriochrome Cyanine RC 935 80%...........0..60cs sis ecceeicces NC 
Pipasea Scarlet Go POWER so. o.6..55.5.0 sisiec:siacore snreiaueiesjevsiainre NC 
it OCG. AO I oie ook aks oh sada Denne wwmuwn.cus C 
Wiea met Re) Th FO G70 ois ocd cawieiercee anes case wana NC 
Riewasel Vitek 200 C096 s sees cdc ce cadis wclecincaw tamales NC 
Gay Rat AMMAN SIREN) Masks osn esos Kosi RR Ka aw weve Ries iwiae NC 
eae EE CRON a 5 ois acct si onrk xed ikig g65: tla lsc iorn W sisoincsia NC 

MAY 
Alizarine Astrol B Powder (soluble in oil)................ NC 
Chromoxane Pure Blue B 60%............. 0. cee eee eee NC 
Chrome-Azurol S Conc. 1004 80%............ 2 cece eee eee NC 
Crystal Violet C Conc: 451 90%. 23. 5...0.0.00 senescence cciais Cc 
Brig) Cane: FEC ie 29 fo siickee os bitd cca gee weaneananin sciee Cc 
Berio Glaucine BE S46 75% aivaiiiocc oti co0c cis view esede wien NC 
Eriochrome Yellow G Paste 946 20%. 2... 6... cee eee eee C 
Guinea Fast Red 2 GOs oc..icscesiinscceciak sawscsiacncce C 
Bie UENO T DOO iis s:5:5:cidiesie/ssceaie Downie Seis aide womans NC 
Palat Oranwe RR (Conc: 590 90%} occ ccicccs watinsnen ceaemars NC 
Polar Red RS (Gone G06 29% easiest cases seacsanteeaaesia’s NC 
Sener AN ere Sec shoe his acc arciovinn y Bini eA eRe C 
Were Vellow FR O06 occ ccicscincicse scsicacce Spits oyaiens NC 
tae ARG, OIG oa io :6: sistas edness Sean saisanne nae see C 
ee ue NR NN os ors wc Sart inane an seeane ace NC 
Wat Wellow oie © OWwer BOI ie. 5eockdsccicscatss dieciucinemenders NC 
ECS RAG AE Gi cies apace east ediic.d dung SK ois aie Seana C 

JUNE 
Acid Anthracene Browtt PG inicio cok indices citnaees NC 
Pilicarune lsie Ma POMGER. 6.660. ck sean kien Se adiesis ols NC 
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Alizarme Red SK. Paste 20% wis secre sce ses 
Alizarine Supra Blue A 60% 
Anthra Orange RH Paste Fine 10%........ 
Anthra Red B Paste 20% 


Brilliant Rhoduline Blue R 40% 
Congo Orange R 95% 
Danubia Blue BX 25% 
Developed Sky Blue 3GL 


Miamime WONRRRE Wee a isa asie ci ieanasoieacabianeddnivuiad on 
MANNS SUNN I esis ire ow harrahi eas dw eb Adenawae 
Eridan. Brilliant Scarlet B: Paste 1890... oi... ¢..0.60<6s000008 
Helindone Printing Black RD Paste 20%................ 
bake bast. Vellow G POW. o.6je.sc sie oscsdiaaisaahcowessdsers 
Metachrome Blue Black 2BX Powder................... 
Rhodamine (Tectia T0086 ois iovisisnc cdsisiecnessisn ves ddccacs 
sandothene Blue NGCD Paste a o:oisiscicicc. ccuiecescvesceeass 
Vat Golden Orange G Double Paste Fine 20%............ 
Wood tire W tintea POWs. occ ccisics ccccuscewascctewss 
Wood Past Orange 'G Powder oioiiioco.c sis occ sea dacodsdeae 
JULY 


Acid Rhodamine 


Anthracene 


Diamine Fast Orange ER 60%............... 


BRO RU ES TOR ooo oss eda aca osca ars n.d a Wa aryete wa anadore 
PRG SURE: Ue RUAN Eos sa 8 Rho isidacd rece mrarrvararaiaiai aise Wlorsss 


AUGUST 


Acid Milne Red R Conc: 666 65%. «oescsiikcaecossscsccs 
SUMMIT IRE OMS I fy yess se dl edb cast b aig oe Rodis we aiblond.asasens 
Alizarine Red W Powder 100%.............cccccccccees 
Ahwanne Sky Blue B Powder. .o5.6.056:06 505000008 dee acces 


Aurine 100% 


Cyanole Extra 


SEPTEMBER 


PATO CR oo) OMG oni sweep ne wc as R Uialasaie medeenars 
RIPE DUNN ES occ cave xine W die soewre die. Sercrsies sieve siarasarers 
ay FAN oe ay Ale hrc vanunaiaios Sasha Swear awa 


Chloramine 
Cyanole Extra 


Devetased ieee Skin a sioc sass ccc was.semaind geeeaion 


Diaminogene Blue NWA 200%. oc isincs cccchcrsccuwisaceceas 
PRCGt RGR Pee OWE circ 45605 60.6Gnrds see oviesinduieduleeae 
Past Pil WONT CIES 6 asae.c ood ea enwine da aeeuboanddudens 
MIE? eck ances acs reac sien SAA I AER wT 


Trisulfon Brown B 
(Continued on page 140) 
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PRG Ae TRMA SRS MMi Re OP IG 0056 salaya an sox syaiddciviasaybld vardioleergcaiavbvs ave 


Pmt NINN 2 eons its ck ae w Gs Bascom stacninees 
Alizarine Blue SKY Powder......... Sacetahsna ee elaiaiana nope eresoaeie 
Alizarine. Direct Blue RXO 1004 .i62.<.. joke once eccsecccwe 
Aizanme: Greew S Paste 25 90.ki6 e5 é.osk os sa:5.0.8 seo dacs avdisiee 
Anthra. Yellow GC Paste Fime 10% 0.0.0: .6.. 0006005005000. 
gat, Pet Bo rnraciara sins ha ae auc apawoe eine 
Porainvatit WD ieteal Peete BG 25% os osiassis. ssasaisaco-e,o0s:4 nse arwreiereaaserdia’e 
Brittant: Milimige Bine B Powder ..o.osicccccaces occaeesc 
Developed Brillant: Green: SGe vei. ciicccicc ccs ccc caewsions 


Basic Pink iG Powder 100%... iossococicccsswsssesgennses 
PRG TE CHZO WAGE. 18 ocr Scaabink nied eos dacinwanaensdwmaden 
Petrebonat Rania. ekg cs sos sides cas cab 4d oles, wrwiera ow sieinrs 
Bethont Sky Bite OG Ectea eos oiccicicisscbsiceeceassiseawiaien's 
Developed Brilliant Green 3G 100%.................000. 
Diphenyl Catechine G Stipra $09 ...0o..ccc ic sccccwsccscwss 
Eriochrome Geranol R Conc. 991 65%.............00000- 
Eriochrome: Red G 978 45% .ai.ci6.6.cisiceecsasecd.cce cewswiesace 
Metachrome Blue Black 2BX 100%...................00- 
vem eee ee Ge vias occa iink seeadesnudesuaeasawar 
Pe eMC Ee ONE ose. A cared can daieeu,caaaonencansdaade 
Setacyl Direct Blue G Powder 781 10%................. 
Nis eet MO on esc oa. oie Se inaicsdohipta ddd duatee 
Nea Takats RN RUE a ae eco naan looSaw coheed ta cSaesdenws 
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JANUARY MEETING OF THE NEW YORK 
SECTION 

The January meeting of the New York Section of the 
American Association of Textile Chemists and Colorists 
convened Friday evening, January 28, 1927, at the Ma- 
chinery Club, New York City, Chairman Herbert Gran- 
dage presiding. 

When the routine business of the Section had been 
transacted the Chairman introduced the first speaker. . . . 

Chairman Grandage—Our first paper to-night will be 


presented by Mr. Marsson. Mr. Marsson requires no 


introduction to the members of the New York Section. 
I am sure the paper will be well worth while. He has 
chosen for his subject, “A Short Visit to the Naphthol 
Dyehouse and the Problems of the Dyer.” 
Mr. Marsson! 
R. W. Marsson then presented his prepared 
paper : 


A Short Visit to the Naphthol Dyehouse, and 
the Problems of the Naphthol Dyer 
sy R. W. Marsson 
General Dyestuff Corporation 


It has been requested by the trade that I offer another 
talk on Naphthols. I’m very happy to do this, the more 
so as this group of insoluble azo colors is finding an in- 
creased market in its adoption on various textiles. There 
have been three articles on the subject during the last 
year in the AMERICAN DyesturF REpoRTER. Only one 
of them touched the practical application and this, I be- 
lieve, is the point that is most interesting and where close 
co-operation is most essential. 

Like every new group of fast colors a great deal of 
pioneer work has to be accomplished in firmly entrench- 
ing them on a practical scale. There were much preju- 
dice and many obstacles before reliable results were ob- 
tained with vat colors, for instance. The same has been 
the case with the naphthol combinations which are, as 
we know, insoluble azo colors produced directly upon the 
fiber by the means of diazotized aromatic amine w th 
naphthols. Although they are partly pre-war products, 
only the last five years have undisputedly established their 
practical value. They possess an excellent fastness to 
washing and to chlorine, to alkalies and acids, and with- 
stand both mercerizing and cross-dyeing. Fastness to 
light of the most important combinations is “good to 
excellent.” AS-SW and AS-TR, developed with the 
proper bases, are particularly fast to boiling with caustic 
Yellow 
dyeings produced with AS-G and Scarlet or Yellow Base 
are absolutely fast to kier boiling. 


soda, even to kier boiling under low pressure. 


In addition to the 
fastness and brilliancy of these colors they offer the 
following special advantages: 1. Simple mechanical ar- 
rangements ; 2. Small oil consumption; 3. Little waste in 
winding; 4. Saving of steam and labor; 5. Large and 
rapid production; 6. Dye cotton in every state of manu- 
facture. 

We bring, as you know, most of the bases in already 
diazotized salt form into the market and have recently 
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increased these developing agents by Fast Black Salt B 
and Fast Red Salt TR. In order to facilitate the appli- 
cation of these salts for pressure machine dyeing, espe- 
cially where naphthols of non-substantive character are 
used, we have brought into the market the Fast Red Salt 
GLA, Fast Red Salt BA and Fast Blue Salt BA. They 
are dissolved like the others, in plain water and then 
neutralized in the dyehouse with sodium acetate instead 
of aluminum sulphate, which latter chemical in conjunc- 
tion with the oil of the naphthol bath forms the unde- 
sirable aluminum soap. 

Since I am working under the naphthol flag, I have had 
occasion to sound the market and demonstrate in various 
countries on both sides of the water. The simplicity of 
their application is typically demonstrated, for instance, 
by their adoption in extremely primitive dyehouses. 
There were cases where I had nothing but an empty 
dyestuff keg at my disposal for impregnation, as well as 
developing action and making up a stock liquor in the 
same and feeding afterwards. The output was quite 
decent in some instances. 

The real possibilities, however, of what naphthols can 
do and will do developed here in this country where those 
two big items—production and cost—are constantly fac- 
ing the chemist and the dyer. It was here that I made 
my first big dive into the problem of application on a 
large scale, and I welcome this opportunity to make a 
little statement of gratitude to the mill official, chemist 
and colorist (even if taken into account that the work 
of an expert in most cases should be a fifty-fifty split 
between the manufacturer and consumer of dyes). I 
refer to the spirit of co-operation and progressiveness. 
Having seriously considered something new in the mar- 
ket and having satisfied themselves that the thing looks 
good, the manufacturers go at it in a big, wholehearted 
way, for it is only in the mill that we technical men can 
find out whether the beaker lied or not. This is the spirit 
that leads and with the large resources at disposal you 
have succeeded in passing the old country in many in- 
stances as far as technical knowledge is concerned. We 
have now many naphthol friends this side of the ocean, 
and I have done almost as much learning as teaching in 
these last two years. An exchange of views and experi- 
ences is bound to remove obstacles and it gets the thing 


going. 


APPLICATION PROBLEMS 


Much has been said in words and in articles what 
naphthols are made of and what they look like, but com- 
paratively little has been said of what they act like. 
Therefore, allow me, gentlemen, to tell you my side of 
the story, and let us leave the laboratory with its many 
problems and go right to the dyehouse with still more 
problems and see what we can do with these more or 
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less abused naphthols. Let us then dwell a bit on these 
points which have been trouble-makers and let us see 
what we can do to retain the smile on the customer’s face 
after he has rubbed a hole in his handkerchief (and per- 
haps his finger) in trying out the fastness to crocking, for 
instance. In trying to cover all possibilities of applica- 
tion, I am also trying to make a long story as short as 
I can and not to impose too much on your patience and 
time. 

The field of introduction of naphthols in this country 
covers the plush and upholstery trade, ginghams, dress 
goods, shirtings, tickings, hammocks, towels and_ table 
cloths and wherever fast colors of great brilliancy are 
required. The naphthols are marching alongside the vats, 
without interfering with them. In several cases they 
supplement each other in producing shades which can- 
not very well be economically reproduced with straight 
vats or sulphurs, the latter on account of their inferior 
fastness. In regard to this combination we have made 
considerable headway and I will have to say a few words 
on this shortly. First, allow me to touch on the dyeing 
process itself and then go over the most suitable com- 
bination for warp, skein piece and machine dyeing. The 
solution of naphthols is very easily obtained, as you know 
they are pasted up with oil to disperse the colloidal naph- 
thol and then caustic soda is added. 
these two 


The amounts of 
ingredients change, slightly, with various 
naphthols and have to be adjusted to the substantivity of 
the naphthols, as well as the process of dyeing. 

Our new book in regard to the application of naphthols, 
which is ready for distribution, gives all the necessary 
specifications. The amount of caustic soda used is in 
excess of that theoretically necessary in order to get the 
formation of the sodium beta-naphtholate. The excess 
preserves the stability of the solution by providing an 
extra margin to compensate for the loss through the re- 
action of the caustic soda with the carbon dioxide of the 
air. Too much of it has a tendency to retard the coupling 
action and endanger the stability of the developing bath. 
Sulphonated castor oil is a good penetrative agent. It is 
advisable that any oil used should be free from ammonia. 

The naphthol liquor decomposes gradually on standing. 
The first sign of such decomposition is a slight turbidity 
of the solution which, after a time, changes to precipita- 
tion. If the impregnation bath is in daily use, a decrease 
in strength will not be noticeable because of the fresh 
feeding of liquor. If the naphthol solution has not been 
used for some time, it is best to find out, by means of a 
test, whether it still yields the proper impregnation. A 
small quantity of glue retards decomposition. The naph- 
thols of the non-substantive class are much more stable 
than the highly substantitive ones, which latter as thev 
are practically exhausted, can be renewed for economical 


reasons anyway. A previous treatment of the material 
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before the impregnation by boiling it out with soda or 
caustic is only necessary or advisable on pressure ma- 
chines and in some special cases. It also proves of ad- 
vantage in the case of delicate shades or for the mainte- 
nance of the standing bath. Warps or loose cotton need 
no boiling out, and especially in the continuous process 
better penetration and depth are obtained if the material 
is entered dry. The time necessary for impregnation 
depends on the method of working. For machine and 
open-tub dyeing it can be extended to thirty and even 
forty-five minutes. In the continuous or padding opera- 
tion a short passage out of a more concentrated liquor is 
fully sufficient. The temperature is usually kept at 120 
to 140 deg. Fahr. 


TEMPERATURE AND ADDITIONS 


The naphthols of the AS group possess, as to-day it 
is well known, a certain affinity to the fiber. In the case 
of beta-naphthol, the fiber is merely saturated with the 
solution, whereas the naphthols of the AS group actually 
dye the fiber. This property of dyeing the fiber is more 
pronounced at a colder temperature and decreases with 
increasing temperature—a valuable point to remember, 
in such cases where, as in the continuous operation, uni- 
formity at both ends is to be desired. With the substan- 
tive Naphthols AS-SW and AS-BR, however. the sub- 
stantivity at a lower temperature is so pronounced that 
for the reason of level results it is best to work at 140 
deg. Fahr., and, in the case of the black combination, keep 
away from bronzy results. An addition of common or 
Glauber salt increases the absorption of the naphthols by 
the fiber. The salt is best added in solution to the diluted 
naphthol liquor. 

An addition of formaldehyde to all naphthols, with 
the exception of AS-G and AS-BR, improves the resist- 
ance to the air. 
140 deg. Fahr. 


This addition should not be made above 
AS-SW is especially sensitive to formal- 
dehyde and it is advisable to cut down as much as pos- 
sible (about 1 qt. in 100 gals.) and make this addition 
in a highly diluted state. Lately I have advised my 
friends to eliminate formaldehyde on AS-SW altogether, 
especially in such cases where the air exposure of the 
naphtholated material is of extremely short duration. If 
precipitation is caused by too strong an addition of for- 
maldehyde, it cannot be redissolved. The substantive 
Naphthols AS-SW, AS-BR and to a certain degree, 
AS-TR, can be rinsed after the impregnation with 1 or 2 
ounces of common salt per gallon. The addition of caus- 
tic soda which we formerly recommended with the salt, 
can be left out as, on AS-SW and AS-BR, there is no 
stripping action by this process, and as it is best to re- 
move as much of the alkaline matter as possible before 
entering the developing bath. AS-TR needs a heavier 
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percentage of salt and even at that shows a slight strip- 
ping action. This slight loss in depth of shade, however, 
is more than made up by the possibility that the beautiful 
Turkey Red shade can be exactly copied and, further- 
more, this naphthol can be used for machine dyeing. 
After the naphtholated material is dehydrated in the best 
possible way (hydro-extraction, mangling or squeezing 
rolls), it is developed in a wet state. 

In special cases, only where non-substantive naphthols 
are used and much importance is attached to the fastness 
to rubbing, the naphtholated material can be dried in be- 
tween at not too high a temperature. This process of 
intermediate drying is principally applied to piece goods 
and for heavy shades. The forming of the color is car- 
ried out in the developing bath with the twenty bases or 
While 
the fast color salts are simply dissolved in plain water, 
the various bases, the quality of which has improved 
steadily, have to be diazotized according to the formula 
given. The addition of the base nitrite paste to the hydro- 
chloric acid should be made slowly in order to avoid 
frothing and loss of nitrite caused through nitrous acid 
being formed too quickly. 


fifteen salts so far introduced in to the market. 


The temperature of the diazotizing bath has to be kept 
as low as conditions permit, with the exception of Fast 
Red GL Base, Fast Garnet GC Base, and Fast Garnet 
GBC Base where the diazotation can be carried out 
more quickly at a temperature of 65 to 70 deg. Fahr. 
As the diazo solution during the diazotizing process has 
to contain free hydrochloric acid and an excess of nitrite, 
these reactions have to be verified with Congo Paper Blue 
and potassium iodide starch paper. 

The neutralizing process should take place shortly be- 
fore application with sodium acetate. Dye liquors con- 
taining free hydrochloric acid yield flat and streaky dye- 
ings (a well known trouble-maker with GL or G Base). 


AFTERTREATMENT 


The stability of the diazo solution varies from one hour 
or two with the Black LB Base to about one day for the 
other bases. They show the greatest stability as long as 
It is, therefore, advisable to keep the 
solution in an acid condition until shortly before the 
application. Additions of alkali binding agents to the 


dye bath also increase the stability. 


they react acid. 


These agents are 
acetic acid or formic acid for GL Base or aluminum 
They remove the caustic soda carried into the 
dye bath and prevent the diazo solution from becoming 
alkaline. Acetic acid is the agent preferred as aluminum 
sulphate forms insoluble aluminum soap along with the 
oil carried over from the impregnation bath. In the case 
of Blue Salt B the caustic soda should be neutralized 
with bicarbonate of soda. 


sulphate. 
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Great importance must be attached to the aftertreat- 
ment. The diazo solution must be entirely removed from 
With Black LB Base and Black 


Salt B the material is entered directly after developing 


the fiber by rinsing. 
into boiling soda ash. When using salts on heavy shades 
it is well to apply a short acidulatinn (muriatic acid), in 
order to destroy the aluminum soap formed on the fiber. 
After removal of the acid the material should be soaped 
hot and then rinsed hot and cold again. The boiling after- 
treatment is essential] to secure the proper fastness to 
There have 
been many complaints regarding the fastness to light of 


crocking, as well as to fastness to light. 


various combinations, especially in such cases where the 
padding or continuous process did not permit a more 
lengthy boiling. The most sensitive combination in this 
respect is AS-SW and KB Base. AS and GL is some- 
what less affected and AS-RL and RL Base (in pinks 
as well as heavy shades) shows the least difference in 
fastness with a short or longer boiling aftertreatment. 

In regard to the continuous operation, this fact repre- 
sents a problem that has not been solved as vet, especially 
in such cases as the awning trade, where extreme fastness 
to light is required. 


DEVELOPING 


With the exception of Dianisidin Blue (Blue Salt B 
as a developing agent) an aftertreatment with bluestone 
has no influence on the light fastness. The most economi- 
cal way, along with the possibility of obtaining high pro- 
duction, is the dyeing in the chain in the three to five box 
continuous machine. <A very brilliant and rich shade of 
scarlet can be produced in this way at a cost of from 8 to 
12 cents per pound for dyestuff and chemicals using AS 
in combination with GL salt. The impregnation process 
can be carried out in one run in one or two boxes with a 
squeeze in between which aids in penetration and depth 
of shade. If only a warp frame is at disposal this method 
can be simplified by giving the material two ends at one 
time in the naphthol bath by bringing the warps from 
the upper squeeze roll back over a special leader into the 
same impregnation bath again. As the warps are entered 
in a dry state the volume of the feeding liquor has to be 
adjusted to the liquor taken out by the dry material. 

For 1,000 pounds of material, a naphthol volume of 
100 gallons is fully sufficient. For naphthols of non- 
substantive type like AS, AS-BS, AS-BG and AS-G, and 
figuring with the speed of about 35 yards per minute and 
a temperature of 120 deg. Fahr., one-third of the entire 
solution should be added at the start and the remaining 
two-thirds along with the necessary volume of water 
should be fed during the operation. On larger batches 
the feeding has to be carried out proportionally heavier. 

The highly substantive types of Naphthol AS-SW and 
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AS-BR, as well as AS-RL and AS-BO in light shades, 
have to be fed much stronger, however, the proportions 
being 1:4 or 1:5. Great stress must be laid on a perfect 
squeeze action after the prepare. The squeeze rolls are 
best wrapped with burlap and the weighing down should 
be carried out to the highest possible extent without in- 
terfering with the smooth operation of the machine. If 
conveniences permit, an extra run through an empty box 
after the impregnation gives the benefit of an extra 
squeeze and tends to cool off the material. For substan- 
tive naphthols this box can again be used for the salt 
rinse, which removes surplus naphthol, as well as the 
oil and alkaline matter, and produces results very fast 
to crocking. For the developing action, with the excep- 
tion of dark blue and black, one end in one box is fully 
sufficient to produce heavy shades and the feeding can be 
done on the same lines as with the impregnation. The 
aftertreatment is as before mentioned. 

As far as the proportion of the developing salts nec- 
essary to develop the naphthol on the fiber is concerned, 
practical experience has shown that three times the 
amount of salt as naphthol is fully sufficient in every case 
and to every combination. Some of our friends get away 
with less and some use a trifle more as an extra safety 
precaution. The cost of the salt, if compared with the 
base, is, therefore, approximately the same, the advan- 
tage with the salt being simplicity and foolproofness. 

I have, at this time, an announcement to make which 
should especially interest some of our Fast Red Salt GL 
customers. Also a perfect solution can easily be ob- 
tained. With this it has given cause for complaints in 
regard to foaming, particularly in cases where large quan- 
tities have to be brought into solution. I have just re- 
ceived word from our manufacturers that they have suc- 
ceeded in doing away entirely with that disagreeable 
feature and that the new and improved product can soon 
be marketed. Our newer combinations using AS-SW 
and AS-BR as a foundation producing a wide range of 
shades from orange to red to maroon, blue and black 
can very well be dyed on any machines used in Ameri- 
can dyehouses. As, with an addition of salt to the naph- 
thol bath an exhaustion of 80 to 100 per cent can be ob- 
tained, there is no need of saving the liquor and machines 
with a comparatively large volume, like the Hussong, 
Klauder-Weldon or even the Brantwood, can now be 
considered for economical reproduction of medium and 
heavy shades. 

The advantage of the salt rinse should be applied in 
every instance. For pressure machines at least two of 
these salt rinses should be given. As a salt rinse does 
away with the more or less risky hydroextracting of the 
material, especially as far as skein dyeing is concerned, 
yarn can be dyed in the open tub without removing the 
material from the sticks and with perfect fastness to 
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crocking. Mercerized yarn absorbs the naphthol much 


more intensely, necessitating weaker impregnation 
liquors. The quantity of Turkey Red oil in the naphthol 


bath should not exceed 8 to 10 c.c. per gallon in order 
to retain the luster of the material. 
On Rayon 
The same applies to rayon. Generally speaking, the 
naphthols have a still greater affinity on viscose than on 
mercerized material and the fastness to rubbing on rayon 
is, therefore, very good in practically all combinations. 
Mechanical aftertreatment of the material must be avoid- 
ed and care should be taken that the liquor for the after- 
treatment does not exceed a temperature of 140 to 150 
deg. Fahr. If these points are observed the quality of 
the material should not be impaired and the luster re- 
tained. However, the naphthols show different prop- 
erties in regard to affecting the luster. The best in line 
is AS-G. Then follow AS-BO, AS-SW, AS-BS, AS- 
TR, AS-BG, AS-D and AS-RL. 
salt should be avoided, if possible. 


The application of 


NAPHTHOLS ON UNWEIGHTED SILK 


The preparation of the impregnation bath differs from 
that customary for cotton. As is well known, silk is 
extremely sensitive to alkalies, and it is, consequently. 
advisable to add a fiber-protecting agent to the caustic 
alkaline naphthol bath in order to fully prevent the alkali 
from attacking the fiber. This combining with the low 
temperature eliminates any danger in this respect. As a 
fiber-protecting agent Protectol produces the best results. 
An addition of this product to the naphthol bath not only 
preserves the luster, feel and tensil strength of the silk 
but the absorption of the naphthol is in no way retarded. 
In combination with freshly dissolved animal glue. the 
stability of the naphthols, which is somewhat diminished 
by the necessary reduction in the amount of Turkey Red 
oil, is improved. Protectol No. 1 Powder Double is the 
brand best adapted, but with due consideration to their 
respective concentrations the other brands on the market 
may also be applied. 

Preparing the naphthol solution, for instance, 1 pound 
of naphthol is made into a paste with: 


1 pound oil 
1 pt. hot water 
1% pts. caustic soda, 60 deg. Tw. 


After standing some time boil up with about 10 gallons 
hot water to a clear solution. Then add 


6 ounces freshly dissolved glue. 
12 ounces Protectol No. 1 Powder Double. 


Previously dissolved in 5 gallons of hot water. This 
entire solution is poured into a volume of cold water. 
With the exception of AS-G and AS-BR, one quart of 
formaldehyde is added. The preparation of the develop- 
ing bath is carried out exactly as for the dyeing of cotton, 
but the calcium and aluminum salts are omitted and 
the hydrochloric diazo solution is neutralized with sodium 
acetate instead. In the case of Fast Red GL Base, 
sodium formiate. It is very important to keep the devel- 
oping bath more strongly acid than in the case of cotton, 
and, therefore, the addition of acetic or formic acid to 
the neutralized diazo solution should be more liberal. 


NAPHTHOLS ON TIN-WEIGHTED SILK 


Generally speaking, the same method of application is 
used as on unweighted silk. The naphthols are dissolved, 
as usual, but the solution should be allowed to stand over- 
night. Shortly before the impregnation, the solution is 
diluted to the desired volume with cold, soft water and 
with due allowance to the fact that on account of their 
still greater affinity to the fiber a further reduction in 
percentage is necessary. An addition of 60 c.c. sodium 
silicate per gallon of liquor is then made. Naphtholate 
10 minutes without salt and treat for fifteen minutes 
more after an addition of 1 ounce of salt per gallon on 
a larger volume of liquor has been made. Hydro-extract 
or apply a salt rinse; develop and aftertreat in the usual 
manner. 

With the exception of Naphthol AS-G and AS-BR all 
naphthols are suitable for tin-weighted silk. Raw silk 
can be degummed and naphtholated at the same time. 
Again an addition of Protectol No. 1 Powder Double 
along with freshly dissolved glue is made to the naphthol 
bath. Proportionally, 1 gallon should contain: 


60 c.c. caustic, 50 deg. Tw. 
1 oz. Protectol 
1/3 oz. glue. 


The amount of oil should not exceed 20 c¢.c. per gallon. 
Impregnate at a temperature of 120 deg. Fahr. Turn 
your skeins twice in twenty minutes, cool liquor down to 
70 to 80 deg. Fahr. by increasing its volume and adding 
from 1 to 2 ounces common salt per gallon; continue the 
impregnation process for another twenty minutes; dehy- 
drate and finish as usual. It is, of course, advisable to 
slightly scroop the material as a final operation. Piece 
goods, cotton, mercerized or silk are either impregnated 
in the jigger over the reel or in a 2- or 3-bow!l mangle, 
impregnated at 120 deg. Fahr., substantive naphthols, at 


140 deg. Fahr. Weight, squeeze and rinse as much as 
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possible to remove excess naphthol, oil and alkaline mat- 
If padded, the feeding 
liquor must be heavier than the starting bath. 
to be regulated according to the substantivity of the 
naphthols. 


ter to insure good penetration. 
This has 


Dry in between only for heavy shades of 
non-substantive naphthols at not too high a temperature 
and develop immediately. The neutralized diazo solution 
is best fed from a storage tank in which by an addition 
of cracked ice a low temperature is maintained. To fur- 
ther safeguard a cold developing action, the saturated 
box made of hard rubber or Monel metal can be sur- 
rounded with a jacket containing ice and water. 

The material passes the liquor between the mangle rolls 
and then a way should be found to apply a short skying 
operation to complete the coupling action. Rinse in cold 
water and aftertreat hot. Be sure of entire removal of 
diazo solution before decomposition occurs and soap best 
in a mechanical way, on rope soaper to remove all traces 
of lake formation. Too long a delay between rinsing 
and soaping slightly flattens the shade. For dyeing on 
pressure machines, Franklin, Brantwood, Hornsbuckle, 
and so on, boil out previously ; cut down on the oil in the 
impregnating bath. Use substantive naphthols or other 
naphthols only in very light shades. Rinse twice with 
salt after naphthol and blow the beams in order to remove 
all traces or as much as possible of impregnating liquor. 
Develop and finish as usval. 

Raw cotton on machines work on the same lines. Cut 
still more down on the oil or replace part of it with Nekal- 
A-Dry to obtain a smooth paste with the naphthol; give 
two salt rinses; develop and aftertreat as usual, replacing 
the soap with soda ash or a small percentage of caustic. 
Give a final treatment for about ten to fifteen minutes at 
a temperature of 130 deg. Fahr. with a little Glauber salt 
and, perhaps, glycerine, to aid in remoistening the ma- 
terial after drying. 

In observing these items, the former trouble in regard 
to spinning and winding can be entirely overcome. 


COMBINATIONS 


I think I have pretty nearly covered the field and meth- 
ods of application as far as straight naphthol combina- 
I might mention, at this point, that 
various naphthols, as well as bases, or developing salts, 


tions are c meerned. 


can be mixed with good results, to obtain certain shades. 
In mixing naphthols, it is advisable to only combine prod- 
ucts of the same substantivity. Therefore, AS can very 
well be mixed with AS-BS or AS-G or AS-RL. AS-BO 
with AS-TR or AS-BG with AS-G or the substantive 
brand AS-SW with AS-BR. 

For continuous work especially close attention has to be 
paid to combining naphthols of the same character. Va- 
rious of our customers have had very good success in 


56 


DYESTUFF 


Proceedings of the American Association’ of Textile Chemists and Colorists 








REPORTER Vol. XVI, No. 3 


Even mixtures of blue and red 
salt have worked very uniformly. I should advise com- 
binations of this type only for such cases where straight 
combinations fail to produce the shade desired. 


mixing bases or salts. 


I do not wish to close my paper without making a few 
remarks in reference to what has so far been accom- 
plished by combining naphthols with vats or sulphur 
colors. These combinations, of course, only enter the 
field of practical application in such cases where it is 
difficult to produce depth and brightness with straight 
vats or where the cost of straight vats is prohibitive. 
In combining these two groups of colors, special atten- 
tion has to be paid to the all-around fastness of the prod- 
ucts. I refer to heavy brown, maroon or dark green 
shades. 

Where the general fastness to chemicals and chloride 
of lime is not essential, sulphur colors can also be very 
well applied in conjunction with naphthols, either in the 
same bath along with substantive naphthols, or toppe:l 
afterwards. The rinsing operation in salt removes the 
excess naphthol along with the sodium sulphide and alka- 
line matter and the developing action can be applied after- 
wards. Vat colors can also be worked in the same bath 
with naphthols after they have been separately brought 
toa reduction. The salt rinse can then be made with an 
addition of perborate to assist oxidation. Larger, pra>- 
tical tests, however, have shown that if these two groups 
are combined in one bath, and are immediately developed, 
the effect of the vat color is partly destroyed. This is 
especially evident in such cases where the material was 
not allowed to oxidize on the air for a certain period be- 
fore the developing operation. 

We are still working out this proposition and several 
important manufacturers are co-operating to further sim- 
plify the process, having the object in view to obtain cer- 
tain heavy shades economically and with good, all-around 
fastness. 

Since the field of application of naphthols is constantly 
widening, there may be many more points for discussion 
but, on general lines, I think I have touched the subject 
at almost every angle. The naphthol consumer, in prac- 
tically every case, ran into similar obstacles and with the 
instinct of the dyer to overcome trouble, has recognized 
mostly on his own hook the little tricks and trouble- 
makers to get consistently good results. We all are still 
learning in regard to the application of this newest group 
of colors; in fact, we never finish learning in our busi- 
This, 
I dare say, is the “sunny” side of our colorful occupation. 

I thank vou, gentlemen, for your patience and kind 
attention. 


ness, as far as any group of colors is concerned. 


. . . At this point Vice-Chairman Samuel L. Hayes 
assumed the chair. . . . 
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Chairman Hayes—I know that Mr. Marsson will be 
very glad to answer any questions you may have on this 
subject. Are there any questions? I don’t want to wait 
too long, but at the same time I don’t want to cut out any 
questions. (No questions were asked.) I am sure we 
all enjoyed Mr. Marsson’s paper very much, and as there 
do not seem to be any questions in the minds of the mem- 
bers, we will proceed. 

It was my good fortune one afternoon last summer to 
spend some time in the Fleischmann Laboratory out on 
the Grand Concourse with Mr. S. W. Fiske. I spent an 
exceedingly interesting afternoon and I have no doubt 
that Mr. Fiske’s talk to-night will also be exceedingly 
interesting. I have great pleasure in introducing Mr. S. 
W. Fiske, of the Fleischmann Company, who will speak 
on “The Enzymes of Diastase in the Textile Industry.” 

Mr. Fiske presented his prepared paper: 


The Enzymes of Diastase in the Textile 
Industry 
By S. W. Fiske 
The Fleischmann Company 
Mr. Chairman: The pleasure of being with you 1s 
marred only by my own limitations. 

When our good friend, Dr. Pickrell, asked me to be 
your guest and make a speech, while filled with feelings 
of sympathy for you, I was, nevertheless, tremendously 
complimented. And then he went on to say he wanted 
me to talk on the subject of enzymes, and my elation, 
more or less, gave way to despair. I was like the man, 
who, unfortunately, did not get along very well with his 
wife, and in the midst of one of their periodical argu- 
ments, said to her, “If you should die, what carriage 
should I ride in at the funeral,” and she replied, indig- 
nant, “Why, there is only one proper place for you to 
ride, and that would be in the first carriage with my 
mother.” “I can’t do that,” he said, “it’s impossible—I 
haven’t spoken to your mother for vears.” “It doesn’t 
make any difference,’ said his wife, “that is the proper 
carriage for you to ride in—the first carriage with my 
mother.” “Well,” said the husband resignedly, “if I 
must, I must, but it will spoil my whole day’s pleasure.” 

That expresses some of my feelings when the good 
doctor prescribed enzymes for me. 

I reminded Dr. Pickrell in all fairness that the enzyme 
family is a large family, but that years ago when I lived 
in the Middle West, I used to know some of the Ohio 
enzymes fairly well. Consequently I asked for permis- 
sion to tamper with my subject, and as this permission 
was allowed, I shall talk to you of a specific enzyme. 
Through the courtesy of Dr. Pickrell and your committee, 
Dr. Ralph E. Lee will talk to you on this subject more 
in detail. He knows the whole—family. 





I have said that in the past I was acquainted with some 
of the Ohio enzymes and I call them that because nine- 
teen years ago the company I represented in Cincinnati 
introduced into this country for use in the textile mills 
a product containing the active enzyme of diastase. This 
product was called Diastafor, a diastatic malt extract, 
under which name it was then already manufactured and 
marketed in Germany, Austria, Great Britain, France and 
Italy. 
extract had no interest for him, per se; it served, however, 
as a carrier for this enzyme and it was our purpose to 
introduce it to the mills of the Western Hemisphere for 
three purposes : 


As far as the mill man was concerned, the malt 


The first was for the preparation of a size for cotton 
warps. One action of this enzyme on starch, which is 
the body of such sizing pastes, is to convert the starch 
quickly and efficiently into a soluble form, so that warps 
sized in this solution would not only show less dusting 
on the looms, because of the increased penetration due 
to the conversion of the starch, but would show very much 
less breakage. Moreover, time would be saved in the 
preparation of the sizing paste. Tallows and gums or 
other softeners, if not alkaline, could be added to the 
paste if desired. The preparation of such sizes was com- 
paratively simple. The product acted quickly and effi- 
ciently at temperatures of from 140 to 150 deg. Fahr., 
while temperatures of over 170 degrees lessened the 
diastatic action until finally it was killed at the boiling 
point. That was the first use for which we introduced 
this enzymic product. 

The second use had as its principle, also, the conver- 
sion of starch, and took place in the stripping or desizing 
operation before dyeing or bleaching. We knew that 
certain grades of materials had to be freed of their warp 
sizing to insure even dyeing, and the action of this enzyme 
of diastase afforded a quick, reliable and beneficial means 
of accomplishing that result with no injury whatever to 
the fiber and in considerably shorter time. The propor- 
tions in which we recommended the use of the product 
was from five to ten pounds to a hundred gallons of 
water, depending on how heavily the goods to be treated 
were sized and the length of time possible to give to 
this operation. The temperature of wetting out (cool 
or hot) would have some bearing on the length of time 
goods stand. The process was to run the goods into a 
bath containing the enzymic product, in proportions as 
given, so that the goods were thoroughly wet out. We 
recommended the temperature of the bath to be from 
140 to 150 deg. Fahr., at which temperatures the enzyme 


was most active. After getting a thorough wetting out 


in this bath, the goods were allowed to stand from one 
to three hours and were then rinsed, after which the 
starch was effectively removed, and subsequent operations 
could proceed with the assurance of even dyeing. 
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The third use for the product, similar to the first, was 
the preparation of finishing pastes and print thickeners. 
The product here is used in varying amounts, depending 
on the paste desired. 

Now, of course, in time, we have discovered other 
uses for this product with this enzyme of diastase, some 
indeed outside of the textile industry, and, while as far 
as the textile field was concerned, it was our original 
idea that this product would be used on cotton, we have 
conducted experiments on other fabrics and fibers with 
more or less satisfactory results. 

We have discovered, too, that while the product has 
proven a boon to many mills, it is not necessary at all 
times and sometimes even undesirable. Further, the most 
popular use of it seems to be in the second class or for 
the purpose of stripping. 

It is not only a pleasure, but an opportunity for me to 
come here and talk to you on this matter, not by any 
means from a trade standpoint or a standpoint of selling 
but so that we, who are intensely interested in finding 
new uses for this article, can avail ourselves of the chance 
your courtesy has provided to discuss the matter with 
you, and, we hope, interest you to the point where you 
will from time to time offer us suggestions that we can 
pass on to others in the trade, who would be benefited 
by the introduction of such an article. 

I said at the outset that my pleasure at being here 
was marred only by my own limitations, and I frankly 
feel that you are entitled to an apology from me for not 
discussing in more detail and in a broader scope the sub- 
ject originally assigned me. If I may so express it, I 
have served merely as an appetizer. Dr. Lee will be able 
to give you the entree, and I am confident vou will enjoy 
and appreciate it. 

Thank you. 


Chairman Hayes—With the permission of those pres- 
ent, I will not call for questions now, but will wait until 
Dr. Lee finishes his paper and then we will let Dr. Lee 
and Mr. Fiske fight over who will answer the questions. 

I take great pleasure in introducing Dr. Ralph FE. Lee, 
also of the Fleischmann Company, who will discuss the 
I don’t know whether he 
will take up pre-Volstead enzymes or not. I had hoped 
Mr. Fiske would, but he didn’t. (Laughter and applause. ) 

Dr. Ralph E. Lee—I heard someone remark when they 
were told that we were going to be here that “two wise 
men from the veast were here.” (Laughter.) I don't 
know about the wisdom, but they are from the yeast all 
right. (Laughter. ) 


matter of enzymes in general. 


I suppose I was asked to talk on 
enzymes because I am a yeast man. 

As you know, veast has been used as a raw material 
for the supply of enzymes to those who are studying 


58 


Proceedings of the American Association of Textile Chemists and Colorists 


these interesting compounds, and it may interest you to 
know that we are supplying at the present time over fifty 
universities and colleges with yeast in varying quantities 
from a few pounds up to several thousand pounds a year, 
for the study of enzymes. 

I come before you with some trepidation because it 
was difficult to know just where to begin my story. After 
some consideration, I thought it best to begin at the be- 
ginning, so if part of my paper seems rather elementary 
to some of you, I must ask your indulgence and patience 
for the sake of those who are not so familiar with the 
general subject. 


Dr. Lee then presented his prepared paper: 


The Enzymes 
By Dr. R. E. LEE 
Director, Department of <lpplied Research, the 
Fleischmann Company. 


Enzymes can be discussed from various angles. We 
can study the substratum and the relation of the enzyme 
to it. We can take up the mathematics of the enzymes, 
the rate of acceleration, and so forth, produced by them, 
and show by curves and mathematical formulae their 
action, or we could study the enzyme itself, its concen- 
tration, its purification, looking toward the ultimate isola- 
tion. It is obvious that in a paper that is to cover the 
whole subject of enzymes, it is possible to approach it 
from these angles, and what I want to give you is rather 
a superficial survey of the whole field of enzymes and 
enzyme action. 

It is difficult to overestimate the importance of enzymes 
to mankind, and if we but draw up a rough list of 
enzymatic activities concerned with our every day living, 
this importance is at once apparent. The digestion of all 
of the food we eat, from the proverbial “soup to nuts,” 
with the exception of some of the simple sugars, is ac- 
complished by numerous enzymes distributed throughout 
the digestive tract; after the food has been successfully 
digested and absorbed, its actual utilization by the vari- 
ous tissues occurs only if the many varied enzymes of 
the tissues are in normal working order; the germination 
of the seeds of plants, the growth of the plants themselves, 
the storage of starch in the potato, of protein in wheat, 
of oil in the olive, and of sugar in the grape; all of these 
are made possible by the activity of enzymes. The very 
machinery of life itself. from that of the tiniest of the 
bacterial forms, to that of the mightiest dinosaur of pre- 
historic ages, seems to be run by enzymes, and after life 
is ended the manifold changes of decay are brought about 
by the combined action of enzymes manufactured by the 
bacteria, whose duty it is to tear down “this mortal flesh” 
into the “ninety-eight cents worth” of carbon, hydrogen, 
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nitrogen, oxygen, lime, phosphorus, iron, etc., of which 
it is supposedly composed. 


ENzyYMES AS CATALYSTS 


It is rather difficult to define enzymes in a clear cut 
and thoroughly satisfactory manner, and as a result of 
this difficulty different workers in the enzyme field have 
proposed different definitions. Sir W. M. Bayliss gives a 
very simple one which is perhaps most logical. He de- 
fines them as “the catalysts produced by living organisms.” 

To get a clear conception as to what we mean by the 
term “catalyst,” let us remember that we may convenient- 
ly divide all chemical reactions into two classes: 

1. Those reactions which take place almost instantane- 
ously as, for example, the immediate precipitation of 
silver chloride that occurs when silver nitrate soluticn 
is added to a solution of sodium chloride, and 

2. Reactions which take a measurable time to arrive 
at a final state, as, for example, the formation of soaps 
by the long continued boiling of fats with alkali. 

Now a “catalyst” is a substance which is capable of 
altering the rate of a reaction of this second class, and 
furthermore, of doing so by its mere presence and with- 
out combining with or being changed by the other re- 
acting substances. 

There are a great many catalysts, of course, both in- 
organic catalysts and enzymes, and many very important 
industries are founded upon catalytic reactions. Some 
of the industrial applications of enzymatic processes we 
shall discuss a little later. The manufacture of sulphuric 
acid by the contact process, and the hydrogenation of 
vegetable oils are two very important procedures in which 
inorganic catalysts are used. There are many others, 
some of which are used in your own industry. 

A very interesting fact in relation to these catalytic 
agents is that a very minute quantity of the catalyst is 
able to influence enormous quantities of reacting material, 
and furthermore is able to alter enormously the rate of 
change. For example, 1 part of the rennin of commerce, 
widely used in the preparation of junket, is able to coagu- 
late from 2,500 to 3,500 parts of fresh milk. In the 
making of cheese the rennin is not used at quite as high 
a dilution as this. The actual practice calls for about 3 
ounces of rennin for 1,000 pounds of milk. At this dilu- 
tion 1 part rennin coagulates a little over 5,000 parts of 
milk. In illustration of the great alteration in rate of 
chemical changes brought about by catalysts let us con- 
sider the decomposition of hydrogen peroxide, familiar as 
a household remedy. Hydrogen peroxide if left to itself 
will decompose very slowly into water and oxygen, but 
the rate of decomposition is so slow that we may buy a 
bottle of peroxide at the drug store and keep it for months 
without its suffering appreciable deterioration. If, how- 
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ever, we pour a little of the peroxide into an open wound, 
it undergoes such a rapid decomposition that the liberated 
oxygen produces a pronounced foaming. This greatly 
accelerated decomposition is due to the presence, in the 
tissue juices, of a catalyst, and this catalyst is, according 
to our definition, an enzyme because it is produced by 
the tissue cells, which are living organisms. The catalyst 
rennin, which we mentioned a moment ago, is produced in 
the stomach of calves, and it also, of course, is an enzyme. 


ORIGIN OF THE TERM 


The events which led up to the coinage of the term 
“enzyme” may be of interest to you: 

In 1830 Dubrunfaut had prepared an extract of malt 
which converted starch into sugar, and three years later 
Payen and Persoz precipitated by alcohol from such ex- 
tracts a substance which could be dried and preserved, 
and which had a very powerful action on starch. They 
called it diastase. 

As more bodies of similar properties became known, 
they were called “ferments,”’ on account of the resem- 
blance of their activities to those of alcoholic fermen- 
tation. 

Since the earliest days of chemistry a great deal of 
attention had been paid to the process of alcoholic fer- 
mentation, and many conflicting explanations of the proc- 
ess were advanced by different investigators. 

Later, when Pasteur had shown alcoholic fermentation 
to be due to a living organism, diastase and bodies like it 
were called “soluble or unorganized ferments” to dis- 
tinguish them from living organisms, like veast, which 
went by the name of “organized ferments.” 

It was believed by many workers that the conversion 
of sugar into alcohol was inseparably linked with the life 
of the yeast cell, and the use of the term “ferment” to 
designate both living things, like yeast, and non-living 
things, like diastase and pepsin, led to considerable con- 
fusion. Therefore Kuhne, in 1878, proposed the name 
“enzyme” (from the Greek words meaning “in yeast’’) 
to include all such catalytic substances. 

Nearly twenty years later, in 1897, Buchner noted that 
some yeast juice, which had been prepared completely 
free from yeast cells, was capable of actively fermenting 
sugar solutions with the formation of alcohol and carbon 
dioxide. This, and some confirmatory experiments, 
proved conclusively that alcoholic fermentation was not 
directly dependent upon the life of the veast plant, and 
suchner’s conclusion was this: “The fermentative power 
of yeast is due to the presence of a dissolved substance.” 
This active substance he called “zymase.” It is now gen- 
erally accepted that the action of any enzyme is independ- 
ent of the life of the organism which produces that 


enzyme. 
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The effects of this newer conception have been very 
far reaching. Buchner’s work greatly stimulated enzyme 
research and biological research in general, and we now 
recognize many enzymes and know a great deal about 
how they act, although we know but little as to their exact 
chemical nature. Pecause of this we have no chemical 
tests for use in their identification, but instead, for recog- 


‘ 


nition of them, must give them “some work to do,” ar- 
range conditions of temperature, acidity or alkalinity, 
etc., so that the work can be done and then, after a suit- 
able time, look to see if the work has been done. If we 
find the work done, we conclude that the enzyme in ques- 
tion was present in the material under examination, and 
if we find the work not done, we conclude that the enzyme 
was not present. The quantity of enzyme present is de- 
termined by measuring the amount of work done—the 
more enzyme present the more work done, within limits, 
is the general rule. I want to say a bit more about quan- 
titative determinations a little later. 

A very striking characteristic of enzymes is their so- 
called “specificity.” As a general rule, any given enzyme 
has one particular job which it can do, and only one. It 
is a specialist raised to the nth degree. There are no 
“Jacks of all trades” among the enzymes. The enzyme 
which so enormously hastens the decomposition of hydro- 
gen peroxide does just thit one thing most effectively, 
and the enzyme which speeds up the decomposition of 
svgar into alcohol and carbon dioxide is absolutely “the 
best man in the world” for that particular job; but, if 
these two are switched about—the zymase is placed with 
the peroxide and the tissue catalase brought into contact 
with the sugar—neither of them does a tap of work. 
We get neither decomposition of peroxide nor produc- 
tion of alcohol and carbon dioxide. It is the same with 
all other enzymes. 

The specificity of action of the enzymes is made the 
chief basis of their classification and nomenclature. They 
are for the most part named according to the substances 
upon which they act, and to a less extent with reference 
to where they are found or the conditions under which 
they operate. 

The group of enzymes which hydrolyze carbohydrates 
are called carbohydrases, those acting upon proteins, pro- 
The fat-splitting are called lipases, after the 
Greek word “‘lipos,” meaning fat. 

Each of these classes of enzymes contains many mem- 
bers, some of which may be grouped into subclasses. For 
example, of the carbohydrases there are several whose 
function it is to convert starch into less complex carbo- 
hydrates. These starch splitters are classed as amylases, 
the term being derived from “amylum,” the Latin word 
meaning starch. 

One of these amylases is ptyalin, or salivary amylase. 
As its name indicates, it occurs as one of the constituents 
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of saliva and is there for the purpose of starting the 
digestion of starch in the food we eat. An interesting 
fact in this connection is that there is no ptvalin in the 
saliva of dogs, although it is found in the saliva of most 
other animals. 

Any starch which escapes the action of ptyalin during 
ordinary digestion is acted upon in the intestine by an- 
other amylase. This one is known as amylopsin or pan- 
creatic amylase and is produced by the pancreas, a gland 
lying alongside the intestine, just below the stomach. 
You are probably more familiar with this gland as it ap- 
pears on the menu under the title of “sweet breads on 
casserole” than as a maker of enzymes. 


DIASTASE IN STARCH 


Another amylase in which we are all much interested 
is malt diastase, which is, of course, a vegetable amylase, 
produced by the cells of the barley seed as it begins to 
germinate. The starch in the barley is stored there by 
the plant before it goes to seed with the idea that when 
the time comes for the seed to sprout, it may have a supply 
of energy and material for sustaining growth until it can 
get its little green shoot above ground and begin to utilize 
the energy of sunlight. 

Before the seed can use the stored starch, it is first 
necessary for the starch to be broken down from its 
very complex form into the form of simple sugars, and 
for the accomplishment of this change, the seed calls 
upon the services of the diastase, which is brought into 
existence by warmth and moisture. 

In this respect, of course, the seed has nothing on the 
textile manufacturer, who does just the same _ thing. 
When he has some stubborn starch to be liquefied he 
calls into action the same diastase and it works for him 
just as well as it worked for its former employer, the 
original barley seed. 

It might be well at this point to digress a bit and look 
at some of the changes which occur while the starch is 
being transformed. We'll come back to our enzymes 
in a moment. 

The starch grains as they exist in their raw or natural 
condition are encased in a thin envelope of paper-like 
material, and this material is resistant to the action of 
diastase. However, in almost all cases, diastase has his 
“good man Friday” along with him in the person of an- 
other enzyme called cytase, and while Friday doesn’t 
often get credit for an “assist,” nevertheless, he is the 
fellow who attacks the envelope and exposes the enclosed 
starch to the action of diastase. The ensuing processes 
are decidedly complicated, but for present purposes may 
be outlined as follows: 

At first the starch molecules take on water and are con- 
verted into the less complex soluble starch which gives 
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a water-clear solution instead of one having the opales- 
cent characteristics of ordinary starch. This material 
still gives a blue color if treated with iodine. As the 
hydrolysis continues, erythro-dextrin is formed—so called 
because it gives a red color with iodine—and then a series 
of dextrins which give no color with iodine, and as the 
splitting continues, the final product is maltose, or malt 
sugar. 

The dyer, finisher or weaver of textiles or any other 
textile manufacturer is not particularly interested in 
changing the starch into sugar. The textile man is satis- 
fied to get his starch into a soluble form so that he can 
wash it out readily, if he is trying to get rid of it; or get 
an even distribution of it, if he is putting it into the 
goods. It is to his advantage to control the conditions 
under which his diastase is operating so that this objec- 
tive is more readily reached. He can then easily stop 
the action by raising the temperature to a point at which 
the enzyme is no longer able to act. Little or no damage 
can result if the process goes too far in desizing, because 
maltose is more soluble than the dextrins, but when 
diastase is used in the preparation of material to be em- 
ployed in “sizing,” it is necessary that the hydrolysis be 
stopped at the proper time. 

Three sugars which are very important in the welfare 
of men are: sucrose—ordinary cane sugar, maltose or 
malt sugar, and lactose or milk sugar. As these sugars 
must be broken down into simpler sugars before they 
may be used as sources of energy, we find, scattered about 
through nature, specific enzymes for the purpose of 
breaking them down. The enzymes are called sucrase, 
maltase and lactase, respectively. Sucrase is very fre- 
quently called invertase, which, by the way, isn’t a par- 
ticularly good name for it, but will probably stick to it 
nevertheless. It is called invertase because the mixture 
of glucose and fructose, which are formed when cane 
sugar is broken down by its action, is known as invert 
sugar, 

All three of these enzymes, sucrase, maltase and lac- 
tase, are found in the intestinal tract of man and other 
animals, as well as elsewhere. Maltase, for example, as 
might be expected, is found in malt and is the substance 
in malt preparations responsible for the conversion of 
maltose into glucose. This action is a ccontinuation of 
the general one of starch hydrolysis which we discussed 
a moment ago. 

An interesting thing about our bakers’ yeast is that 
while it contains both sucrase and maltase, it does not 
contain any lactase. This accounts for the fact that it 
does not have the ability to ferment lactose, but does 
have the power to ferment sucrose and maltose. 

As a matter of fact, all this time we have been journey- 
ing hither and yon in the digestive tract and out again 
searching for enzymes about which to talk, we have been 


running up a lot of unnecessary mileage. We might just 
about as well have limited our discussion to the enzymes 
found in yeast, because in yeast we find most of the kinds 
we have mentioned and a lot more besides. 

Speaking of veast suggests alcoholic fermentation, and 
that brings us back to zymase which in many ways may 
be considered the chief enzyme of yeast, and about which 
we spoke a little while ago in connection with the classic 
discovery of Buchner. 

It is zymase that converts the simple sugar, glucose, 
into alcohol and carbon dioxide. 


ENzyYMES IN DIGESTION 


Of the proteases—those enzymes which speed up 
changes in protein materials—there are many, but I want 
to mention briefly only four of them. One of them is 
pepsin, which is normally secreted by the glands in the 
stomach. It is sometimes termed gastric protease and is 
also called acid protease because of the fact that it works 
in an acid medium. Its function is to start the digestion 
of the protein of our food and while, if given time enough, 
it can finish what it starts, it is not given a chance to do 
so ordinarily because the food leaves the stomach and 
passes along into the small intestine too quickly. 

The work of digestion started by pepsin is carried on 
in the intestine by the enzyme trypsin, which is sometimes 
called pancreatic protease because it is manufactured by 
the pancreas, and also alkali protease, because it works in 
an alkaline medium. There are other intestinal proteases 
that we have neither the time nor the inclination to talk 
about right now. 

Rennin, the protease which is so important in coagu- 
Another 
coagulating protease to which thanks are due for our very 


lating milk, we have already talked about. 


life, is in many ways similar to rennin. It is called 
thrombin, and it comes into existence when we cut a fin- 
ger or start bleeding in any other way. The flow of blood 
stops when the injured blood vessel is plugged up by a 
blood clot, and unless the formation of such a clot occurs 
in each blood vessel that has been injured, the bleeding 
continues. The clotting is produced by the presence of 
thrombin and its action upon one of the important blood 
proteins, and does not occur if no thrombin is formed, 
so it is easy to picture the disastrous results that would 
follow even the slightest bleeding wound if we were not 
provided with the means of making this enzyme in time 
of need. 


Let us return to the pancreas for a moment. Among 
its many other duties, one job consists in the manufacture 
of a fat-splitting enzyme belonging to the class of lipases. 
This particular lipase is known as steapsin, or sometimes 
as pancreatic lipase to distinguish him from the various 
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vegetable lipases which are found in plants, especially 
in oily seeds, such as the castor bean, where in all proba- 
bility they are instrumental in making castor oil. 

This brings us to another interesting phase of enzyme 
activity. The chief function of pancreatic lipase seems, 
at first glance, to be the breaking down of fats into glyc- 
erine and fatty acids, but under slightly different condi- 
tions it can take these decomposition products of a fat 
and rebuild them into the original fat. We have been 
talking all this time about the breaking-down sections of 
enzymes, but it is probable that all these reactions of de- 
composition are reversible and that under slightly differ- 
ent conditions as to concentrations of reacting substances, 
they may proceed in the opposite direction and bring 
about the formation of more complex substances from 
simple ones. 

This building-up power has been definitely shown for 
some few enzymes. Maltase, for example, can under 
certain conditions bring about the formation of a mole- 
cule of maltose from two molecules of glucose, whereas, 
when we meet it ordinarily it is headed in the opposite 
direction and is breaking-down each molecule of maltose 
into two molecules of the simpler sugar, glucose. 

Enzymes of another very important class are called 
oxidases, or oxidizing enzymes. They are found widely 
distributed in the tissue fluids of plants and animals, and 
are the agents which make possible the combustion of the 
sugars and fats which we eat, and the transformation of 
the energy contained in those foods into heat energy to 
keep us warm, and mechanical energy to do our muscular 
work, 

Catalase, which we talked about as the enzyme capable 
of setting free the oxygen contained in hydrogen perox- 
ide, is an oxidase. 

Associated with the oxidizing enzymes, we find reduc- 
ing enzymes or reductases. It is possible that these re- 
ductases are merely corresponding oxidases “driving in 
reverse,” as oxidizing and reducing reactions always go 
hand in hand. 

One other class of enzymes I must mention: the 
deaminizing enzymes, which split off ammonia from pro- 
tein and other nitrogenous materials. One of these 
enzymes, called urease, plays an important role in con- 
verting urea into ammonium carbonate, thus making the 
nitrogen available for plant growth. Urease, by the way, 
has just recently burst into print, because of its having 
been isolated in a pure crystalline condition. Sumner, 
of Cornell Medical School, gets the credit for the accom- 
plishment. Urease is the first of the enzymes to be pre- 
pared in a pure condition, and while we are still a long 
way from knowing just what urease is, from a chemical 
standpoint, getting it pure is a big step in the right di- 
rection. 

One very moot question among workers in enzyme re- 
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search has been the question as to whether enzymes are 
protein in nature, and considerable evidence has accumu- 
Osborne 
obtained a highly active invertase preparation which gave 
virtually none of the protein reactions. Sumner, on the 
other hand, finds that his urease is protein in character. 
Pribram concluded that a malt diastase preparation he 
made was a mixture of protein and carbohydrates, but 
Beijerinck, a Dutch worker, found that an amylase could 
not furnish either carbohydrate or protein in satisfying 
the nutritive needs of yeasts or bacteria. 


lated both for and against this supposition. 


Haehn, a German worker, has reported the synthesis 
of two substances possessed of apparent enzyme charac- 
teristics. One has the properties of an amylase and the 
other of an oxidase. Each was partly protein in character. 

Hopkins, an English scientist, has isolated from tissues 
a substance, resembling the oxidizing enzymes, which he 
calls glutathione. 

Sherman, at Columbia, has succeeded in purifying an 
amylase to such an extent that it is active in a dilution 
of one to one hundred million, and would in thirty min- 
utes, at 40 deg. Cent., split twenty thousand times its own 
weight of starch. 

This enzyme is another one that appears to be protein- 
like in nature, and while the true chemical structure of 
enzymes is at the present time unknown, it is probable 
that they vary widely and that some are proteins while 


others are not. 
THe Enzymes in INpuStTRY 


So far, most of our discussion relative to the impor- 
tance of enzymes has centered around their activities in 
our bodies, especially in the digestion of our foods. It 
may be of interest if we take a look at some of the uses 
to which enzymes are put in the great world of industry. 

The use of malt enzymes in the fabrication and han- 
dling of textiles you know about, of course, although I 
want to emphasize a few points in that connection a little 
later. In addition to their application to textile problems, 
enzymes find a wide use in industries of various sorts, 
and in a number of instances the entire foundation of the 
industry rests upon the activities of an enzyme or of a 
group of enzymes. The brewing and distilling of alco- 
holic beverages are processes, the chief basis of which is 
the splitting of glucose into alcohol and carbon dioxide 
as catalyzed by zymase. This same enzyme shares with 
a number of other important ones found in yeast, in the 
job of converting a more or less insipid mixture of flour, 
water, sugar, lard, etc., into a doubt which upon baking 
yields a delicious loaf of bread. 

In the making of vinegar, the enzymatic processes in- 
volved take place in two stages, the first of which is the 
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formation of alcohol from sugar by the zymase of yeast 
and the second of which consists in the action of bac- 
terial oxidases upon the alcohol, to oxidize it into acetic 
acid, 

The commercial production of lactic acid, the industrial 
uses of which are widespread, is brought about by draft- 
ing the services of an enzyme manufactured by the lactic 
acid bacillus—the fellow who incites us to acts of violence 
when he has been at work in the morning’s bottle of milk. 

The use of the enzyme rennin for the coagulation of 
milk in cheese making, we mentioned. In the ripening 
of the curd, many other enzymes produced by bacteria 
or molds, come into play in giving the finished cheeses 
their wide variety of flavors and odors. 

Back on the farm, enormous quantities of corn stalks 
are subjected to the action of bacterial enzymes in the 
silos, and are thus transformed into ensilage. This proc- 
ess saves for use as animal food a great deal of material 
which otherwise would be of use only as fertilizer. 

During the war the demand for acetone, for use as a 
solvent in the manufacture of explosives and in the prep- 
aration of “dope” for the wings of airplanes, was so far 
in excess of the supply that a frantic call was sent out for 
some better way of producing it. Once again, enzymes 
were set to work and a process employing bacterial 
enzymes was developed, which has since helped in turn- 
ing topsy-turvy the industry of hard wood distillation 
from whence most of our acetone formerly came. 


As you see, in most of the industrial operations men- 
tioned, the enzymes are used accompanied by the yeast 
or bacteria or molds which produce them. There are 
cases and there will be more in the future in which this 
will be a disadvantage, and then convenient ways will 
have to be devised for getting the enzymes separated 
from the cells which make them, just as is now done in 
the manufacture of diastatic preparations of malt. Con- 
siderable progress is being made in that direction at the 
present time, and more will surely follow. 


All this time we have been considering enzymes in a 
rather general way, and in closing this talk I would like 
to bring it a little nearer to home, amplifying a bit, per- 
haps, what Mr. Fiske has said about the direct applica- 
tion of enzymes to the textile industry. 

Let us consider for a moment the manufacturer of the 
diastatic preparation itself. Remember, that during the 
germination of the grain its cells produce an abundant 
supply of enzymes intended to be used in breaking down 
the starch of the grain, preparatory to its use as fuel by 
the growing seedling. By heating this partly sprouted 
grain, germination is halted and the malt is then ready 
to be put to any of its various uses. 


It may be ground 
and used as such in the form of a malt flour for various 
purposes, or the soluble materials in it may be extracted 





and used in the form of the extract. Let us confine our 
attention to this second procedure. 

In extracting this material with water, the substances 
which we obtain in our final extract will vary widely 
according to the conditions under which we make the 
extraction. One 
will be high in enzyme concentration and will contain but 


little sugar or nitrogenous substance. 


In general, two types of product result. 


This is the type 
which is of interest to the textile manufacturer. The 
other will more or less represent the reverse of those pro- 
portions and will be high in sugar and nitrogenous sub- 
stances, but will have a low enzyme content. It is this 


tvpe which is of most value to the baker. 
EFFect OF TEMPERATURE ON ENZYMES 


The chief point of difference in the preparation of 
these two kinds of extracts is that, in one case, cold mash- 
ing is emploved, during which process the highly active 
enzymes are dissolved without having had an opportunity 
to change much of the starch into sugar and with little 
or no impairment of their own power. In the other 
procedure, hot mashing is employed in liquefying and 
saccharifying, with the result that nearly all the malt 
starch is changed to sugar, but also with the result that 
the enzymes themselves are nearly destroyed by the con- 
tinued high temperature. 

Great care is, of course, necessary in preparing the 
highly diastatic extract in order to prevent the destruction 
of the enzymes. Enzymes in general are decidedly un- 
stable substances and not only work best under certain 
conditions of concentration, temperature, and degree of 
acidity or alkalinity, but are often greatly weakened or, 
indeed, completely destroyed by seemingly slight varia- 
tions from the optimum of these conditions. This is par- 
ticularly true with respect to increase in temperature and 
The stability 
of the product is so vital that our research men have de- 
voted a great deal of time to just that problem of getting 
one that will keep. I am happy to be able to say that 
they have solved the problem, and have enabled us to 


too great a change in acidity or alkalinity. 


turn out a product that does keep. 

It doesn’t do any particular good to use a product as 
stable as the rock of Gibraltar and with the highest pos- 
sible diastatic power, if you fail to so regulate the condi- 
tions of temperature and reaction to approximate the 
optimum. These conditions are easily attained, and it is 
a comparatively simple matter to check up at any time to 
see whether or not they are being maintained. Mr. Fiske 
has told you the temperature conditions to be observed, 
and I would like to add that the reaction of the bath 
during the action of the enzyme is of great importance, 
too, if the best results are to be obtained. At a tempera- 
ture of 65 deg. Cent. (150 deg. Fahr.) the pH value for 
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optimum activity is almost exactly 5.0* and the activity 


falls off rapidly either side of this point, with the fall 
being somewhat less marked toward the neutral point and 
decidedly steep in the other direction, that is, as the pH 
is lowered and the material becomes more acid. 
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One more point of interest to you may be the method 
we use in measuring the effectiveness of Diastafor. I 
don’t think the detailed description of the method is nec- 
essary at this time, so I'll limit my description to the 
general principles involved. 

As the liquefying power of the material is of more 
importance to the textile man than the saccharifying 
power, the method was devised for measuring that power 
in particular. In general, the method consists of adding 
a measured quantity of malt extract to a definite quantity 
of starch and water and keeping the mixture at 65 deg. 
Cent. for half an hour, during which time gelatinization 
and a certain amount of liquefaction take place. The 
action of the enzyme is then stopped by the addition of 
sodium hydroxide. Next, the degree of liquefaction is 
measured by determining the viscosity of the material 
using as an index its rate of flow from a standard vis- 
cosity pipette. This rate is compared with a chart giving 
a curve obtained experimentally which shows the rela- 
tion of “degrees of liquefying power” to outflow in sec- 
The method has been found to be by far the most 
satisfactory one available and is capable of giving close 
checks when used by different analysts. 


onds. 


If at any time any of you are interested and would 
like to know the details of the procedure, drop us a line 
and we shall be pleased to help you out. 


*Diastafor is adjusted to pH; equals 5.0 when manufactured. 
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Discussion 

Chairman Hayes—We are certainly deeply indebted 
to Dr. Lee for his very thorough and interesting paper. 

Are there any questions you would like to ask either 
Dr. Lee or Mr. Fiske? 

I should like to ask Dr. Lee a question. Dr. Lee, you 
spoke of the enzymes being destroyed (I understood you 
to say that) when a certain temperature was reached. 
Are they actually destroyed ? 

Dr. Lee—Yes, they 
brought back, even by 


are destroyed and cannot be 
reducing the temperature. At 
170 deg. Fahr a coagulation takes place, or a change 
takes place (if it is protein, it is probably coagulation). 
So that they are denaturized, as we say, and cannot be 
brought back by dropping the temperature. 

Chairman Hayes—Are there any other questions for 
Dr. Lee or Mr. Fiske? 

Mr. Herrmann—My attention was recently directed to 
a process in use at a mill in the preparation of a very 
heavy cotton fabric for dyeing. This cotton fabric did 
not contain any size, and yet the mill found it necessary 
to apply Diastafor or a similar malt preparation in order 
The 
superintendent claimed to have used all sorts of oils and 
alkalies and severe boiling treatments, which either had 
the result of not doing the work sufficiently or of injur- 
ing the fabric, which was a rather delicate one, although 
it was heavy in structure. 


to so prepare the fabric that it would dye evenly. 


I was wondering whether the action of the malt there 
was quite apart from its chief function, whether there 
was present in the malt some enzyme other than the 
zymase, because we were not confronted with a condition 
there of a starch solubilizing, but we were treating to 
break through the cotton wax or keratin, and trying to 
do something quite different. 

Dr. Lee—Besides the diastase that is in 
Diastafor is very rich in proteases. 


majt, the 
All malt extracts, 
for that matter, contain quite a percentage of protease, 
which breaks down matter containing nitrogen, i. e., 
protein. 


I don’t know the nature of the substance that was in 
this fabric, but it is quite possible that the proteases of 
the malt, which are not only active in ordinary malt but 
are concentrated in the Diastafor, may have been effec- 
tive in doing that. 


Mr. Herrmann—Do you happen to know whether the 
use of malt for such work is at all common? It was the 
first time I had ever encountered it, and it seemed to me 
to open up so many possibilities that I was wondering 
whether this particular gentleman had just happened 
upon something that may be very valuable to other 
people. 
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Dr. Lee—Personally, I don’t know whether it is gen- 
erally used in the textile industry or not. 

Mr. Fiske—It is generally used in the textile industry 
in connection with starch. 

Dr. Lee—Do you know whether it is used for this 
other purpose ? 

Mr, Fiske—Not as far as I know. 

Dr. Lee—He probably stumbled onto that. He prob- 
ably knew that Diastafor was good for desizing, and he 
knew this was something like that, and perhaps some 
“wise fool” thought it would work, tried it, and it did 
work. 

Mr. Fiske—Did he get the results he was looking for? 

Mr. Herrmann—He did, and our conclusion was the 
same as Dr. Lee’s. 

P. J. Wood—Mr. Chairman, some years ago Dr. Knecht 
drew attention to the fact that the enzymes of saliva had 
an effect on cotton, not only on cotton which contains 
sizing, but on cotton per se. He concluded that there 


was some action that changed the cotton itself, because 
he found that cotton subjected to the action of saliva 
took a deeper shade than cotton not treated in that way. 
In fact, he treated it locally and found quite a distinct 
difference in the action of coloring matter on cotton. 

I have been very much interested in Dr. Lee’s talk. 
I must confess ignorance on the subject. 


Up to this eve- 
ning I had thought that enzymes were organisms. I don’t 
know where I got that idea. I suppose I just thought it. 
But it seemed to me that the action of enzymes was very 
much like that of some other organisms, and I had always 
considered the brewing directly due to the veast. I can- 
not see, if they are not living organisms of some sort, 
how they can have this action other than the catalytic 
action which Dr. Lee has explained. It seems quite re- 
markable to me that they can act in such very dilute 
concentration, so to speak. 

I am going to display my ignorance a little bit further 
and ask if there is any relation between vitamins and 
enzymes. 

Dr. Lee—We have not progressed quite far enough 
with the vitamins to know whether they belong to the 
class of enzymes, or not. It is quite possible that they do. 
Very extensive work is being carried out on all of the 
vitamins (Vitamins A, B and C) and, as you know, Dr. 
Eddy, of Columbia University, has recently isolated a 
near vitamin which he calls Alpha Bios (and will shortly 
publish a report on his discovery of the Beta Bios) which 
is a very powerful—I don’t know whether to call it 
“enzyme,” “catalyst,” or “vitamin.” 

This work in which the Bios was discovered was done 
in connection with a search for the origin and nature of 
Vitamin B. The men who are working on it are getting 
closer to it every day, and I think we will find that the 
vitamins are among the most powerful of the agents which 


have to do with life processes and quite possibly that they 
are in some way related to enzymes. 

Chairman Hayes—Are there any further questions? 

Mr. Hirst—Doctor, I understand you to say that the 
enzymes of the malt are most efficient at 150 deg. Fahr. 
Is that true in a practical way, that is, when it is used for 
destarching purposes in the textile mill ¢ 

Dr. Lee—One hundred forty to one hundred fifty. 
There is a greater range of temperature than there is a 
range of acidity. 

Mr. Hirst—And they aren’t destroyed until they get 
close to 170; is that correct? 

Dr. Lee—Destruction begins, I suppose, at around 155 
or 160. It can be detected. 
well shot. 


And at 170, they are pretty 


Mr. Hirst—If you keep below 155, are you safe? 

Dr. Lee—Absolutely. 

Mr. Hirst—There is a product known as Rapidase 
which you have no doubt come into competition with 
recently. That is not grown malt, is it? 

Dr. Lee—I don’t know exactly where the Rapidase 
comes from. There are a number of amylases, and 
many of them come from the plant kingdom from molds, 
and a number of molds possess very strong amylases. 
I am, personally, most intimately acquainted with the 
enzymes of yeast and am not familiar with the commer- 
cial products, commercial amylases, so I don’t know from 
what it is derived. 

Chairman Hayes—You spoke, Doctor, of the maximum 
efficiency being at a concentration of pH-5. I believe 
that is what vou said. Can you tell me, approximately, 
the percentage increase in efficiency over, say, neutral 
solution and one with a concentration of pH-5? In other 
words, in a plant, would it pay to try to keep a concen- 
tration of pH-5? We use it in neutral condition. 

Dr. Lee—It would be well worth while to have it close 
to pH-5. Of course, if you have your hydrogen ion ap- 
paratus all set up and are using it constantly, that 
wouldn’t be a very difficult proposition. On the other 
hand, if you are not, the use of Methyl Red as an indi- 
cator, the center of change of which is just about pH 
equals 5, I think would be perfectly satisfactory, within 
the range of the Methyl Red change, as near the middle 
of that range as you can make it. Methyl Red begins to 
change at about 4.2 and runs to about 5.8. So the center 
of the change is very close to the point of greatest activ- 
ity of the Diastase. 

Chairman Hayes—Have you any idea as to the per- 
centage ? 

Dr. Lee—It is pretty low around 4, and it is pretty 
low above 6. It works, of course, clear up to the neutral 
point, but it will work much more rapidly and efficiently 


in a slightly acid solution. It is well worth while con- 
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trolling the acidity because I think the acidity is more 
narrow—I am sorry I didn’t bring the curves on that. 

Mr. Iood—Mr. Chairman, I should like to ask Dr. 
Lee if he has any acquaintance with any enzymes which 
could be used for degumming silk at a low temperature, 
because it would be very desirable to find some method 
other than boiling off with soap. For instance, in the case 
of silk combined with Celanese, which will not stand a 
strong alkaline bath, or a high temperature. 

Dr. Lee—I don’t know of any commercial product. 
There are products in the plant kingdom. Yeast itself 
dextrinase and a glycogenase which break up 
glycogen, and I am sure that some of the molds have 
enzymes that will attack gum. 
commercial product. 


has a 


But I don’t know of any 
It would take a little research to 
What is the nature of the gum? 

It is 


develop such a thing. 

Mr. Il!’ood—The gum is not a vegetable product. 
animal. It is a ceresin. 

Dr. Lee—What class does it belong to? 

Mr. 

Dr. Lee—Well, I should think that pepsin or trypsin 
would attack a product of that sort, and those are both 
commercial products. 

Mr. 1’ood—There was a product introduced by Tak- 
amine of Japan, which I believe was made from rice, 
which they said had an effect on silk gum, and I believe it 
has been used a great deal in Japan. We have never been 
able to use it successfully here. 

Dr. Lee—It would take a little experimenting to find 
out under just what conditions it would act best, and 
what raw materials to use. But it would be well worth 
trying some of the commercial proteases that are now on 
the market. There might be protease enough in Diastafor 
to do that; I don’t know. 
periment. 

Mr. I!’ood—I don’t like to be doing all the talking, but 
these questions occur to me, and I don’t think of them 
all at one time. 


I] “ood—Protein. 


I have never made the ex- 


What relation do the enzymes bear to the bacteria 
which produce them in cases in which bacteria do pro- 
duce them ? 

Dr. Lee—If I understand your question correctly, most 
of the enzymes are intracellular. They are produced by 
the bacteria or by the yeast, and remain within the or- 
ganism. In some cases, however, they come out from 
the yeast and can act on the outside—yeast, or bacteria, 
of course. 

The enzyme, zymase, for example, is intracellular. It 
remains within the cell. The sugar has to go into the 
cell by osmosis and be acted on there by the zymase. 

In the case of invertase, however, that is easily leached 
out of the cell in pure water solutions, and if a small 
quantity of yeast is put into a solution of cane sugar, 
long before the sugar is fermented all of it will be in- 
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verted by the enzyme which has come out of the cell 
and acted upon it. 

Mr. Il}"ood—In the instance, of intestinal 
flora, are there any enzymes produced by such flora? 


case, for 

Dr. Lee—I think they are all intracellular. They are 
not set free, although that does not mean that the bac- 
teria cannot break down the soluble material which they 
cannot take in. They adsorb that, break it down, and dis- 
charge it. 

Chairman Hayes—We are waiting for more questions. 

One of the most interesting points, to me, that Dr. Lee 
brought out was the fact that each enzyme has a specific 
function to perform, because in the last ten or fifteen 
years every malt salesman I have seen has told me that 
his particular malt compound would take on more starch, 
give better penetration, necessitate the use of less dye- 
stuffs, give brighter colors, and do about everything else. 
Therefore, I am glad to have an answer for them from 
such an authority as Dr. Lee. I even remember one malt 
salesman claiming that if I used his malt, I would get 
out more starch and have heavier goods. I couldn’t quite 
(Laughter.) We are all deeply indebted to the 
three speakers of the evening. We have had three very 
good and very interesting addresses. I am going to call 
for a rising vote of thanks. 


see it. 


. . A rising vote of thanks was extended to Messrs. 
Marsson, Fiske and Lee. . ( Applause. ) 
. . . The meeting adjourned at ten-five o’clock. 
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FAST COLOR EDUCATION CONTINUES 


OLOR, by itself, no longer sells the goods. The old 
charm of shade and design still attracts the shopper, 
but in the majority of sales made over the counter to-day 
this quality alone does not clinch the sale. The purchaser 
is learning to regard color as something im the goods, not 
on the goods, and as something meant to remain in the 
goods. For this reason mills that are alert to the situation 
emphasize the fastness of their colored goods. 

Appearing in the Daily News Record and other apparel 
trade papers, a current advertisement of Col-Tex Fabrics 
carries in bold type the headline: “You Can’t Drive the 
Aniline Fast Black Out of Col-Tex Suitings!” A para- 
graph in one corner of this advertisement mentions the 
company’s boss dyer by name and credits him with thirty- 
three years’ experience. It is a very convincing sales 
argument, this featuring of the color fastness and the 
dyeing of the goods above other properties, and quite in 
line with modern buying habits. 

Such advertising is a concrete illustration of color fast- 
ness linked to a trade-mark. It is but another sign that 
an educational campaign is now fully under way through- 
out the textile industry, with its purpose to teach the 
consumer and the trade that fast colors are well worth 
every cent of their slightly higher cost. The current ad- 
vertising of the Du Pont Company in these pages is 
planned on the same theme, to assist in spreading fast 
color education among mills that are not yet convinced 
that the public demand is more than a passing fad. 

This agitation for faster goods, moreover, has not been 
started by a few enterprising manufacturers. The public 
—the shoppers themselves—have been heard from on the 
question. The Du Pont advertising contains reference to 
an article on fast fabrics which lately appeared in Good 
Housekeeping, from which we learn that 84 per cent of 
the readers of that magazine ask for guaranteed fast 
colors when buying apparel or dress material. 

Trade-marked fast-color fabrics will ultimately form 
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the larger proportion of textile goods. They will ulti- 
mately push into obscurity the inferior grades of mer- 
chandise. The movement for more and better washable 
fabrics is shaking out old buying and selling methods all 
along the line, from dye manufacturer and textile mill 
down to the final judge, the consumer. Not merely the 
texture of the goods and its wearing qualities, nor the 
mere beauty of its shade are being emphasized. It is now 
understood by those who buy that all these factors are 
relatively unimportant if the dye in the goods will wash 
out or fade. Color in textiles is now regarded, not 
simply as something added for beauty, something that 
will vanish in the first laundering, but as a perma- 
nent quality. 


THE STRENGTH OF SENTIMENT 

WO years ago the British Dyestuffs Corporation 

stirred up considerable hue and cry in Europe and 
the United States when it seriously entertained an offer 
from the German dye cartel to exchange technical infor- 
mation for certain marketing rights. It asserted 
then, by both those defending and those opposing such 
an alliance, that the B. D. C. had been led to consider the 
German offer as a ready remedy for its somewhat anemic 
financial and technical condition. 


Was 


Events since, however, have seemed to prove that Eng- 
land did not intend to let its dyestuff industry slowly ex- 
pire for want of technical brains and capital or become 
absorbed out of all identity by foreign interests. The 
recent fusion of the six largest British chemical manu- 
facturers, while somewhat lessening the individual pres- 
tige of the B. D. C., one of its main units, nevertheless 
insures for all time a strongly financed coal tar chemical 
industry, powerful because unified. 


But the principle of a thoroughly co-operative industry 
was long preached by the British before they finally put 


it into practice. The January number of the Journal of 
the Society of Dyers and Colourists contains an inter- 
esting address made before the West Riding Section of 
the Society by W. J. Woolcock. It is a 
year’s activities in the organic chemical 
Great Britain and other countries, and is 
International Dyestuffs 


speaker said in part: 


survey of the 
industries of 
entitled “The 
closing, 


Situation.” In the 


From the evidence put forward in this address 
certain conclusions may be drawn. In the first place, 
in the present state of the world, in no country can 
the chemical industry of that country possibly suc- 
ceed until it is welded together in one united whole. 
This is foreign to our English national temperment 
and will be opposed by the users of the products of 
that industry. Nevertheless the chemical industry is 
one and indivisible, and a very much closer working 
together of individual firms will in the end be ad- 
vantageous to the consumer. We are all anx- 
ious to see our own industry flourish and consider- 
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able sacrifices have been made to bring this about. 
It remains with us to see that the effort of the past 
eight years shall not be wasted. 


The rather remarkable thing about this paragraph is 
that it was spoken only a few days before the announce- 
ment of the big chemical merger. Seldom does fulfill- 
ment so quickly follow upon the heels of prophecy. Thus 
the sentiment of the British chemical 
unification 


makers toward 
a sentiment that had slowly but. steadily 
gained force during the past three years—finally brought 
about that which had once appeared virtually impossible: 
It placed the principal unit of the country’s dye industry 
upon a secure and profitable basis without direct resort 
to foreign assistance. 


SPRING OPTIMISM IN TEXTILES 

Prices of raw wool firmed up after a slight decline in 
the latter part of last year. Woolen mills are well em- 
ployed. Their product is finding ready sale among con- 
sumers as a result of low costs and attractive styles of 
clothing. 

The prices of raw silk and of rayon are the lowest in 
several years, and consequently their finished fabrics 
should find a ready market. The textile industry, as a 
whole, has a far better outlook for steady business, at 
stable prices, in the near future than for a long number 
of years. 

The coming of spring always brings a substantial in- 
crease in the volume of business, with the widespread 
revival of outdoor activities and the awakening of need 
for seasonal goods of many kinds. This year, as usual, 
careful preparations have been made to meet this great 
revival of demand. The sentiment of those who look 
ahead is generally cheerful. Nothing more serious is 
looked for than the customary spells of unfavorable 
weather. 

There is general agreement as to the inherent sound- 
ness of the present business situation—From the Busi- 


ness Bulletin of the La Salle Extension University. 


FURTHER COLOR STANDARDIZATION 
WORK PROVIDED FOR 

Ten thousand dollars has been set aside by the De- 
partment of Commerce for color standardization work 
by the Bureau of Standards during the year 1927- 
1928. The original bill, as reported from the House 
appropriation committee, provided for $8,000 “to de- 
velop color standards and methods of manufacture 
and of color measurement, with special reference to 
their industrial use in specifications of colorants such 
as dyestutfs, inks and pigments, paper, paints and 


textiles, and other products in which color is a per- 
tinent property.” 


Representative Oliver of Alabama 
was able to put through an amendment calling for an 
increase to $10,000. 
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GERMANY NOW AN IMPORTANT FACTOR IN 
WORLD'S NITROGEN TRADE 


Complete emancipation from dependence upon Chile 
as a source of nitrogen has been effected by Germany, 
according to a review of the German chemical indus- 
try, made public by the Department of Commerce. 
The development of new and improved finished fer- 
tilizers, embodying two or even three of the essential 
fertilizer ingredients, was one of the outstanding 
achievements of German chemical history in 1926. 
Germany, it is revealed, is now becoming an increas- 
ingly important factor in international trade in at- 


mospheric nitrogen. 

Last year saw many developments of real signifi- 
cance in the chemical industry of Germany, the report 
discloses. Its activities encompassed the field of pure 
and applied chemistry, involving technique and proc- 
esses from the earliest treatment of the raw material 
to the final delivery of the most highly finished goods. 

Of particular interest to the world at large, and 
especially to the United States, it is pointed out, is 
the rapid growth of politico-economic features involv- 
ing the entire chemical industry. The progress of the 
dye trust, now the largest and most powerful com- 
mercial entity in the country, typifies Germany’s in- 
dustrial recovery. Its program of domestic and inter- 
national expansion and concentration of production 
brought about a 240 per cent rise in the price of its 
stock which was one of the sensations of the year in 
German financial circles. After merging other indus- 
trial enterprises it raised its foundation capital to 
1,100,000,000, thereby wresting first place in the Ger- 
man industrial world from the newly founded United 
Steel Works. 

Marked progress, the report reveals, was made in 
experimental work on the problem of gas synthesis. 
The purpose in view is to enable Germany to ulti- 
mately undertake a domestic production of liquid 
fuels. 

In the potash industry production has been concen- 
trated on a minimum number of shafts. In Novem- 
ber last, out of a potential 224 shafts, only 63 were 
operating. The potash industry is burdened by a 
heavy indebtedness of some half a billion marks which 
requires an annual interest payment of about 35,000,- 
000 marks. 


A five-million-dollar plant employing from 800 to 1,000 
workmen will be erected at Hopewell, Va., by the Allied 
Chemical & Dye Corporation. The land has but latel: 
been purchased from the Tubize Artificial Silk Company 
and other landholders, and improvement operations will 
be started in the near future. 
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Performance of Franklin Process 
Machine for Raw Stock Dyeing* 


WO years ago the Warren Woolen Company in- 

stalled in its new dyehouse five open dye _ tubs, 
4 feet 2 inches deep and 7 feet 3 inches in diameter, for 
raw stock dyeing. Six months later a 500-pound Frank- 
lin Process closed kier machine was purchased and its 
performance was such that within another six months a 
second machine of 250-pound capacity was installed to 
handle the smaller batches. 
tubs have been removed. 


So far, two of the old dye 


In this department only wool for fine varns is dyed, 
for men’s high grade suitings and overcoatings. Chrome 
bottom, chrome top, chromate and some acid colors are 
used. 

The Franklin Process machine consists of a large tight- 
ly covered cylindrical wood kier, a false bottom attached 
to a hollow center post on which the stock is piled, a 
tight fitting cover with an extension for compressing the 
loose stock to a level below the dye liquor inlet, an aux- 
iliary tank for storage of liquor, a filter, and a motor- 
driven centrifugal pump to force dye liquor through 
the main kier. 

Both machines are set below floor level so that the tops 
of the kiers are only 26 inches above the floor. This 
facilitates loading and unloading. Pumps also are lo- 
cated below the floor. Steam, for heating only, at 100- 
pound pressure, is supplied to the Franklin machines, 
and exhaust steam at 10-pound pressure to the open tubs. 


OPERATION 
Wool is put into the main kier wet or dry. If dry, 
water is pumped through to pack the stock down. When 


the kier is filled to the top a screen is placed over the 
stock, the cover is applied and the pump started. Dye 
liquor is pumped through the wool from the top down 
and from the perforated center post outward. 
flows always in one direction and there is no poling. 


Liquor 


When finished the load is lifted out in a solid mass by 
means of a chain hoist hooked to the center post and 
false bottom. 


The smaller machine has a 34-ton hoist for lifting off 
the cover of the main kier and a 1%-ton hoist for lifting 
out the load. The 500-pound machine has a 1-ton and a 
2-ton hoist. In each case the hoists are mechanically con- 
nected and are hung from a trolley above the main kier. 
When the load is lifted out it is set on the floor in front 
of the machine, torn apart, thrown into a box truck and 
dumped into an extractor. 


One man tends both Franklin machines except that 
when a load is to be taken out he has the help of one man 
for twenty minutes. For the three open tubs, however, 





*Survey made by A. C. Nielsen Company, Engineers, in col- 
laboration with and approved by A. B. Shepherd, overseer of 
dyeing, Warren Woolen Company, Stafford Springs, Conn. 
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three men are required for loading, poling and unloading. 
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Once the Franklin kier has been brought up to tem- 
perature, little steam is required to keep it at 200 deg. 
Fahr., and none escapes to the atmosphere. In the open 
tubs steam is used constantly during the dyeing process 
and generally much escapes. Besides increasing the steam 
cost to some extent, this escaped steam makes room con- 
ditions unpleasant for the workmen and deteriorates the 
building, necessitating more frequent painting of walls, 
ceilings and machinery. 


OutTeuT AND COMPARATIVE Costs 


Both machines are operated eight and three-quarter 
hours a day, forty-eight hours a week, and 260 days a 
year. The smaller unit handles batches of 75 to 300 
pounds, averaging 250 pounds, and the larger commonly 
handles batches of 250 to 650 pounds, averaging 500 
pounds. Two batches are ordinarily run per day, but 
three are often put through with light colors. The maxi- 
mum day’s run was 2,300 pounds with both machines in 
use on acid colors. The output of the open tubs is ordi- 
narily two batches a day of 350 pounds each, per tub. 

Cost of dyeing with the Franklin Process machines is 
$0.0095 per pound for the 250-pound machine and 
These figures do not include 
the cost of dye, which is the same per pound of stock as 
for the open tubs. It does include fixed charges on the 
equipment, steam, labor and power for operating the 
pumps. These costs are detailed in Table A. 

The cost with the open tubs is $0.0100 per pound when 
dyeing 350-pound batches, and $0.0130 on 250-pound 
batches. 


$0.0060 for the large unit. 


The fixed expenses on the open tubs are much 
less than for the Franklin Process machines and no power 







































































Installation of Franklin Process Machines, Showing 
Unloading Operation 
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is required, but labor and steam costs are higher. These 
costs are detailed in Table B. 

Savings effected by the Franklin Process machines are 
shown in the comparison of costs in Table C, figured for 
250-pound batches run by both methods, and for 350- 
pound batches run in the open tubs and 500-pound 
batches run in the large machine. The small Franklin 
machine effects a saving of 27 per cent, or $0.0035 per 
pound, and the large machine reduces the cost 40 per 


cent, or $0.0040 per pound. 


TABLE A 
Cost of Dyeing with Franklin Process Raw Stock Machines 


Machine 














250-Lb. 500-Lb. 
Investment (first cost plus installation)...... $2,000.00 $2,800.00 
Fixed charges: 
Depreciation at 10 per Cents ccc os c:asis tree sie $200.00 $280.00 
*Average interest at 6 per cent.............. 66.00 92.40 
Allowance for maintenance and repairs..... 100.00 140.00 
POtal  Fmee CHALMCS 6 oni oe cscsrerdce-dacais aieeax $366.00 $512.40 
Daily operating costs: 
Daily fixed charge (260 days)............... $1.41 $1.97 
Steam—1,690 pounds at 70 cents per 1,000... eee 1.18 
1,025 pounds at 70 cents per 1,000... PY 
Hoist —Included in investment............. 
Power—(5 h.p.) 19 kw.-hr. at 2 cents....... ores 38 
(3 hip.) 11 kw--hr..at 2 cents. ....0.. ee ars 
Labor—8% hr. at 48 cents (1 man for both) 2.10 2.10 
Unloading—2/3 hr. at 48 cents...... 32 oe 
Total daily operating cost, excluding dye $4.77 $5.95 
Production (average pounds per day)........ 500 1,000 
Rist costs. (per POUR) «6.0.5.0 'scaseccewse anise $0.0095 — $0.0060 





*Allowing for interest earned by depreciation reserve. 


The annual savings are $455 for the small machine, a 
net annual return of 22.8 per cent on the investment, and 


$1,040 for the large machine, a net return of 37.2 per cent. 
OTHER FEATURES 


Dyeing is carried on at 200 deg. Fahr. in the Franklin 
Process and at boiling in the open tubs. The lower tem- 
perature tends to turn out better stock. There is no 
poling, and thus no matting or felting. Waste is lower, 
but has not been accurately determined. 

The Franklin machines require less floor space than 


open tubs as shown by the following figures: 


——Franklin—— Open 
230-Lb. 500-Lb. Tubs 
Space required (square feet)............ 128 161 210 
Square feet per 1,000 pounds per day.... 256 161 300 
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TABLE B 
Cost of Dyeing in Open Tubs 
Batch 
250-Lb. 500-Lb. 


Fixed charges on three open tubs: 
Depreciation—$2,100 divided by 10-year life $210.00 











*Average interest at 6 per CeNts.....06.606 000 69.30 
Allowance for maintenance and repairs..... 200.00 
Total fixed Chases. cssiccidcicsacccaecan $479.30 (Same) 
Daily operating costs: 
Daily fixed charge—$479.30 divided by 260 
A aca asec am cnaiutcaniewd aiekeaek $1.84 $1.84 
7Steam—1,720 pounds per batch (six batches 
GRE AO ERED is cicriad s/cbrara ca aera soles en 7.22 
20 per cent less for small batch..... 5:47 
I.abor—Three men (834 hours each 
Bi COG soos ces camiccssa $12.60 
Less 11/3 hours on Franklins .64 
11.96 11.96 
ERS NORRIE aos Ssh Sic stra ooo Rhee Neeser 
Total daily operating cost, excluding dye $19.57 $21.02 
Production—Lb. (two batches per tub per day) 1,500 2,100 
Plnist GOSES (OEE PONME) c-.ccxiicse cate cewsuwwsvae $0.0130 $0.0100 





*Allowing for interest earned by depreciation reserve. 
+Steam measured for 350-pound batch. 


TABLE C 
Comparison of Raw Stock Dyeing: Open Tub vs. 
Franklin Machines 


—-Small Batch— Large Batch— 





Z 250-Lb. 250-Lb. 350-Lb. 500-Lb. 
Data— Tub F’klin Tub F’klin 
Steam—Lb. per Ib. wool.. 5.50 2.05 4.91 1.69 


Sq. ft. floor per lb. wool.. 42 .26 30 .16 


Costs per Ib. wool— 





PPC SCOBtS 6 ccs nace $0.0012  $0.0028  $0.0009 = $0.0020 
RRR, oc sd mciditase 0.0038 0.0014 0.0034 0.0012 
RMD Beco Dasd semeitnaoeave 0.0080 0.0049 0.0057 0.0024 
RIN sors Cea cue kOents 0.0004 0.0004 
MRE since goes tt $0.0130  $0.0095 $0.0100 $0.0060 
Savings Effected by Franklin Process 
250-Lb. 500-Lb. 
Franklin Franklin 
eae NN Oe eM oe eee ea a $0.0035 $0.0040 
Per Cent POANCHON s ..c.c ic. scc see aadcanan 27.00 40.00 
Net return on investment (per cent)... 22.80 37.20 
PURURL SONENE 5.5 ori ssioisied'o a0 add-on ewes $455.00 $1,040.00 


THE FRENCH SULPHURIC ACID INDUSTRY 

France possesses eighty-seven sulphuric acid plants, 
and, in point of importance, occupies fourth place in the 
world’s production after the United States, Germany and 
England. Sulphur is imported in the form of brim- 
stone, sulphur ore and pyrites. There is also a local pro- 
duction of pyrites from the Saint Bel deposits on the 
Rhone. 
of vessels engaged solely in the trade: the supply from 
this sourse is, therefore, quite regular. 


Spanish pyrites are brought to France in a flee* 
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Carbon Arc Measurements 


Radiometric Measurements on the Carbon Arc and Other 
Light Sources Used in Phototherapy. By W. W. 
Coblentz, M. J. Dorcas, and C. W. Hughes. Scien- 
tific Papers of the Bureau of Standards No. 539. 
Illustrated. Price 15 cents. 


In this paper data are given on the distribution of 
energy in the spectrum of the carbon are under various 
conditions of operation. The problem was attacked by 
two methods: (1) The energy distribution in the visible 
and in the ultra-violet spectrum of the radiation emitted 
from the central line through the arc and incandescent 
electrodes was obtained by means of a quartz spectro- 
radiometer, and (2) by means of transmission screens 
the spectral radiation components of the whole arc, in- 
cluding the surrounding reflector, if present, were ob- 
tained in seven steps throughout the complete spectrum. 


Data are presented on the variation in the radiation 
from the carbon arc, using different sizes and kinds of 
carbon electrodes, different kinds of cores, and the ef- 
fect of a.c. and d.c. 


Comparative data are given on the sun, the gas-filled 
tungsten lamp, the quartz mercury arc, and the are be- 
tween metal rods of tungsten and of nickel. The re- 
sults obtained show that while the carbon arc approaches 
nearest the sun in spectral energy distribution it is im- 
portant to see the proper size of electrode and current 
in order to obtain the most efficient operation of the lamp. 

The high intensity are was studied, and while it was 
found useful for large installations the same relative 
proportions of ultra-violet to the total emitted can be 
obtained from a small unit utilizing 20 to 30 amperes as 
is obtained from the larger unit taking 90 to 125 amperes. 


Economics of the Chemical Plant 


Chemical Engineering Economics. By Chaplin Tyler. 
271 pages. Illustrated. $3.50. McGraw-Hill Book 
Company, Inc. 


A practical discussion of economic and business prin- 
ciples as they apply to the chemical engineering industry. 
The book develops systematically the important economic 
considerations in the practice of chemical engineering and 
of applied chemistry. The subject matter has been se- 
lected and developed with particular reference to ad- 
vanced students of chemical engineering and recent grad- 
uates of such courses, in order to bridge the abrupt gap 
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that usually separates classroom instruction from prac- 
tice in the industrial plant. Parts of the book were 
planned for the many non-technical executives that hold 
responsible positions in the chemical engineering indus- 
tries, in the belief that such executives need at least an 
appreciation of chemical engineering and its applications. 

The first two chapters are intended to lend background 
to the subject, being an outline of the characteristics, 
scope and magnitude of the chemical engineering’ indus- 
tries. Subsequent chapters follow in definite order, be- 
ginning with a study of the commercial feasibility of 
chemical engineering projects, and then considering such 
factors as plant location, design, cost accounting, unit 
operation costs, and finally the practical economics of 
management, power utilization and operation. 

The author is assistant editor of Chemical and Metal- 
lugical Engineering. 


Raw Silk Classification 


Second Report of the Raw Silk Classification Committee. 
52 pages. Illustrated. Silk Association of America. 


Tests for raw silk qualities and the grading of raw 
silk are given to the silk industry in the publication 
of this second report of the Raw Silk Classification 
Committee by the Silk Association of America. 

The standards set forth in this important publica- 
tion are intended, according to the foreword, to facili- 
tate transactions between buyer and seller; but apply 
to transactions governed by the Raw Silk Rules of the 
association, only when so specified in the sales con- 
tract. 


A large amount of experimentation by co-operating 
laboratories, and thousands of tests covering the en- 
tire range of quality of raw silk available on the New 
York market have preceded the submitting of the re- 
port. The results are instructively presented. 


The contents of the book include the definition of 
defects, major and minor; methods of testing accord- 
ing to the classification; and other tests still in a state 
of development; a table classifying silk according to 
seven grades; the classification of a lot of raw silk, 
and appendices furnishing an interpretation of tests 
not yet developed. Forty-three very interesting illus- 
trations accompany the text. 


Stains 


Stain Removal from Fabrics—Home Methods. 
States Department of Agriculture. 
letin No. 1474. 30 pages. 


United 
Farmers’ Bul- 
Illustrated. 5 cents. 


This booklet is chiefly interesting for the very thor- 
ough manner in which the process of removing all kinds 
of stains from various fabrics is treated. Agents such as 
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alcohol, acetic acid, benzol, hydrosulphite, peroxide and 
other easily obtainable chemicals are recommended, de- 
pending, of course, on the nature of the stain. 





Standard Specifications 
United States Government Master Specifications for 
Soap, Cake, Grit; for Denim, Indigo Blue (Shrunk) ; 
for Towels, Huck (with woven name); for Soda 
«lsh. Circulars of the Bureau of Standards. De- 
partment of Commerce. 


New specifications on four textile and chemical ma- 
terials evolved by the Bureau of Standards. The Govy- 
ernment’s general and detailed requirements and methods 
of testing each of these products is given in compact 
form and should be most interesting to both users and 
manufacturers of the materials specified. 

Tariff Commission Report 
Tenth Annual Report of the United States Tariff Com- 


mission, 1926. 145 pages. 


The first section contains information about the func- 
tions, organization and activities of the Tariff Commis- 
sion. The remainder of the book is a detailed record of 
tariff proceedings under various sections and schedules 
of the Fordney-McCumber Tariff and of the work of 
the various divisions of the Commission, with consid- 
erable data on the surveys, reports and investigations 
completed during the vear. The Dye Census Report is 
briefly summarized and a mass of statistics given on 
other industries. 

Resins—Natural and Synthetic 
The Chemistry of the Natural and Synthetic Resins. By 
T. Hedley Barry, Alan A. Drummond and R. S. 
Morrell. 196 pages. $5.00. Oil and Color Chem- 
istry Monographs. D. Van Nostrand Company. 

The intricate chemistry of the natural resins is dealt 
with as briefly as possible, to show the need for funda- 
mental research, because until more is known of their 
composition the causes of the formation will continue 
to remain obscure. The are 
those used in varnishes. 


natural resins described 


Of the synthetic products, up-to-date information is 
provided, recent practice summarized and the fundamen- 
tal principles of resinification discussed as far as the 
present limited knowledge permits. 


Casein and Methanol Tariffs 


Casein. Report of the U. S. Tariff Commission. 28 pages. 
Methanol. Report of the U. S. Tariff Commission. 30 
pages. 10 cents. 

These reports cover data on the differences in cost of 
production of both products in the United States and in 
the principle competing countries. 

The methanol report consists of exhaustive data on the 
description of uses of methanol, its raw materials, joint 
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products, by-products and competitive products; on the 
domestic industry, its production, consumption and mar- 
keting of methanol here and abroad, with comparative 
data on production of the German product. 


IMPERIAL ASPECT OF THE NEW BRITISH 
CHEMICAL COMBINE 


Imperial aspect of the new British chemical 


bine is discussed in a prospectus of the company, sub- 


com- 


mitted by Trade Commissioner Homer S. 
It states: 


Fox, London. 


“The company has, of deliberate purpose, been given 
the title of Imperial Chemical Industries, Ltd. The Brit- 
ish Empire is the greatest single economic unit in the 
world, one in which every patriotic member of the great 
British Commonwealth has a personal interest. By link- 
ing the title of the new company to that unit, it is intend- 
ed to lay emphasis upon the fact that the promotion of 
imperial trading interests will command the special con- 
sideration and thought of those who will be responsible 
for directing this new company. The participating com- 
panies already enjoy a world-wide trade; their merchant- 
ing and manufacturing operations extend throughout the 
British Dominions overseas; and it will be the avowed 
intention of the new company, without limiting their 
activities in foreign overseas markets, specially to extend 
the development and importance of the chemical industry 
throughout the Empire.” 

FOREIGN DYES APPRAISED 
(Continued from page 118) 


Phistison Brown 26 CORE 6 sis scsi dsaiasadvaseaciae Cc 
PRN RGR ERN Sos NMR Roo ooo ic. 2S ald Snra nis ae dcd dae bce Grdaraierbre.n NC 
Vat Violet RR Extra Double Paste. ......ics.c..0 600 cscs a C 
OCTOBER 
Pater eeictaie VALE: RA Ts adie dig cada cobs s Sarat ted ea doce i 
Piliganine: Et Beate CORG. ooici cine osbade ores aeaseawaere Cc 
Alizarine Sapphire Blue SE 72% oii .cccccacscsiceeseves c 
Bratt Sitpnon Red Bice néSknsisswiesendsaintacaws Cc 
GO aN RN CEs 5k 5 dere se KAI didee c wid v4 SS wii Siac doa & 
Cibanone Golden Orange G Powder...................04. NC 
Cihaviomte: Ted SE PO Wier a sciciss iisiaealsc isos 06a Sec waiewcewraews NC 
Indanthrene Bine GEDN Powder ......0..5 056 ccccccrsecees Cc 
Methylene Green G Extra Cone......5...cccc ccc ce cc cewes Cc 
a CaR A EMMIS OR Ee oii ns ook ac Rha sais wdnnenemeeokeanas NC 
Weg iain) Chainer Te 2 Fis so: esdic a a arane-drereiasalsusaiee arab sha ersiatare a’. NC 
Ue aa tN a cece 0. Scaraie Oe Sw aa Wim jou ainuevacsranetn, donavoms NC 
Pyrorel Orange Gr Gone se. oascascwisscaanwisisnn twninasicate ees C 
6 Soloid M/S Pomanowsky Stain 0.015 Gram............. NC 
Vsisahon Brows 26 Cone. 2 ioiseccsaownesane salcsiesinasanieders Cc 
CO eaG EMER I ON oie dae aid Sa sahaeeed cdeuanaawene-s C 
NOVEMBER 
Alizarime Sappinre Blite SB ioc. ecc ccc és cdisiisaecesssvenseins C 
NINE EOE OE ois ov nicisewns pa bids cots Camb demawawere C 
eet ia ME IO oid aos. 9 Sd ipiccwhwidasGraimeedwaewaaiteas NC 
RIE, PNR INE os oars iand sirw va. d nicabe Ad oes ORR te Sia Skee NC 
Methylene Green G Extra Conc..............00 ccc ceeeecs c 
Rhodamine P Extra.......... Besa teeter nib enta Bbc ssastercceteeneesite 3 
PREMIO CDRS fas oes ssa eins ab: 44 wae hn Saeeeeemes NC 
SNE oN i rae A 6 oe cs cle dsheraldmrmp dis eed ooh Gites NC 


Thiona! Brilliant Green GG Conc................. 000 ee Cc 
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Technical Notes from 





Uneven Dyeings of Cotton 

There appears to be any number of ways in which a 
textile fiber can be dyed in uneven shades, and the ques- 
tion often arises whether or not the dyer has sufficient 
information on all the various factors that influence the 
dveing process. Furthermore, there are causes of un- 
equal dyeing which are entirely outside of the control of 
the dyer. Thus some exist in the fiber as it grows and 
others are added as the fiber is being processed and con- 
verted into a form suitable for dyeing. 
uot under the contro] of the dyer. 

If a piece of cotton cloth is made from cotton of variant 
origin, then in this fact alone is there to be found a cause 
of uneven dyeing. 


Hence, these are 


In the same manner causes of uneven 
dyeing are found in the practice of making improper 
mixing of cotton fiber in the spinning process. Hence, 
when different cottons of dissimilar origin, containing 
different proportions of wax, are woven together and 
then bleached, different shades will be observed in the 
cloth after dyeing. Investigations were made in the effort 
to locate the seat of the trouble in the boiling out kettle, 
but these were not successful. 

Cotton of different origin was bleached and dyed in 
the same bath with direct, sulphur and vat dyestuffs. The 
cottons were then compared with one another and it was 
found that the Sea Island cotton was dyed the lightest of 
all, then followed West Indian, Egyptian, “Uppers,” 
Texas, American, “Broach,” Indian Domra and Indian 
cotton, the latter being deepest colored of all. 

It is believed that the difference in the intensity of the 
dyeing is due not to differences between the chemical 
composition of the cottons, for the same gradation in 
color difference was observed with each of the cottons in 
the series. The conclusion was hence reached that the 
variation in the depth of the dyeing is due not only to 
the structure of the product and the yarn prepared from 
it, but also on the structural difference in the cotton fiber 
of various types of cotton, such as the thickness of the 
walls of the fiber. This explains the fact that dead cotton 
which has only a thin walled fiber is dyed in lightest 
shades. However, it is not believed that the thickness 
of the walls is the sole structural difference between these 
cottons which has an effect on the depth of the dveing. 
Tests made with yarns of Egyptian and Indian cotton in- 
dicated the truth of this contention. It may be concluded 
from this study that while an essential condition in the 
spinning of cotton is that the various cotton stocks used 
together all are of the same staple length, nevertheless, in 
the dyeing of cotton yarns and fabrics made from these 
various cottons it is also necessary to select cottons of the 
same average thickness of fiber wall in spinning the yarn 
or weaving the fabric in order to obtain uniformly dyed 
produces. (Deutsche Faerber Zeitung, 1926, page 759.) 


Foreign Sources 





Gel Structure of the Wool Fiber 

It is shown in this paper that the wool fiber has a true 
yield point and, after extension, remains permanently 
more extensible than under low loads. Such observations 
are held to necessitate the replacement of the theory that 
wool has a two-phase gel structure by a four-phase theory. 
It is argued that the wool fiber consists of two gels ar- 
ranged in parallel. 

The first gel may be called the petrified gel, and com- 
prises an elastic cell wall enclosing a fibrillar structure 
which is not in physical equilibrium with a viscous phase. 
The second, which fills the interstices of the petrified gel, 
is gelatinous and capable of reversible solution in, and 
deposition from, water. Gelation occurs at a temperature 
of 0 deg. Cent. in water, and at ordinary temperatures 
in unsaturated air, and under such conditions the medium 
possesses the usual two-phase structure of gels. 

The wool fiber, therefore, actually consists of four 
phases, but for convenience these may be reduced to three, 
as follows: First. an elastic cell wall enciosing; second, 
a fibrillar structure which is not in physical equilibrium 
with; third, a viscous, gelatinous medium included in its 
interstices. The experiments described deal with breaking 
loads, elongation at break, and breaking stresses, and in- 
clude measurements of the effect on these factors of 
diazotization, formaldehyde, benzoquinone, boiling water 
and chlorine water. (Journal of the Textile Institute, 
1926, Vol. 17, pages 457-471T.) 


Carbonizing and Boiling-Off Shoddy 


The well-washed wool is well impregnated with a cold 
solution of sulphuric acid of 3 to 5 deg. Be. concentration 
in wooden, stoneware or the like vats, and it is then cen- 
trifuged in centrifuges which are provided with a lead 
lining or an acid-resistant enamel coating and dried in 
the so-called carbonizing furnace at a temperature of ap- 
proximately 80 to 90 deg. Cent. After drying, the wool 
is washed in a solution of sodium carbonate of 2 to 5 
deg. Be. concentration, and thereafter it is well washed 
with water. The latter treatment is of particular impor- 
tance in the dyeing of the goods in subsequent processes, 
for the acid that remains in the wool in comparatively 
large amounts causes the dyestuffs to be absorbed by the 
fiber at too great a rate, which causes irregular dyeings. 
The carbonization may also be effected with the aid of 
gaseous hydrochloric acid. Rotating drums are used for 
this purpose. If the vegetable ingredients of the wool are 
completely destroyed by the acid treatment, then the car- 
bonized residue is removed in a suitable apparatus and the 
material is neutralized, as above, with the aid of sodium 
carbonate. 


The boiling-off treatment or stripping has the purpose 
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of removing fugitive colors from the fibers and to avoid 
a dark ground so far as possible, so that it is possible to 
dye the shoddy in as light shades as possible. This strip- 
ping is also necessary when the wool is to be dyed in 
coiors that are fast to fulling. When the ground color 
of the wool is not fast, then cross-dyeing with dyestuffs 
that are fast to fulling gives a product which is unsatis- 
factory. 

Various methods may be used for removing the ground 
color of the woolen rags. Stripping with the aid of so- 
dium carbonate is principally suited for treating women’s 
dress goods, tricots and the like, which are mostly dyed 
with acid dyestuffs. Every shoddy must be subjected to 
this treatment in order to prevent the dye from bleeding 
during the fulling operation. 

The rags are placed in a sodium carbonate liquor, 10 
per cent concentration, at temperature of 40 to 50 deg. 
Cent. They are treated for one-half to one hour in this 
liquor, washed well with water, and then dyed. In the 
case of very dark material the stripping is repeated. Dark 
colored material, in which the stripping with soda gives 
unsatisfactory results, is treated with sulphuric acid or 
with potassium chromate and sulphuric acid. The strip- 
ping with sulphuric acid is preferred for materials which 
are principally dyed with wood dyes. 

The material is boiled with 10 per cent or more sul- 
phuric acid, then washed with cold water, or dyed, 
without washing, in a fresh liquor, if the dyestuffs 
that are used can stand up against very strongly acid 
dyeing. 

Stripping with potassium chromate and sulphuric 
acid is frequently used, for a large number of artificial 
and natural dyestuffs are thereby completely or partly 
destroyed due to oxidation, or they are so fixed that 
bleeding in the fulling treatment is avoided. The 
shoddy is simultaneously mordanted with potassium 
chromate, so that it can be dyed with alizarine or 
mordant dyestuffs. 

In certain cases the stripping process with potas- 
sium chromate and sulphuric acid can be carried out 
simultaneously with dyeing, and to make this possi- 
ble, it is necessary to use regular dyeing dyestuffs 
which are fast to chromium salts and which are used 
in string acid liquors. In accordance with the char- 
acter of the ground color the boiling is carried out for 
three-quarters of an hour with 3 to 6 per cent of po- 
tassium chromate and 6 to 12 per cent of sulphuric 
acid, and the action of the stripping agents is en- 
hanced by the addition of 3 to 6 per cent of oxalic acid. 

Hydrosulphite has a very powerful action in strip- 
ping. Approximately 2 per cent of Monopole soap 
is added to the stripping bath for brightening the 
shoddy. 

Certain dyestuffs are not sufficiently stripped from 
the shoddy by the treatments which have been de- 
scribed above and a certain amount of the color re- 
mains on the fibers, which will bleed when the wool 
is fulled. In such cases it is advisable first to carry 
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out the stripping with hydrosulphite and then to wash 
the material and finally to give it an aftertreatment 
Faerber 


with a lukewarm soda liquor. (Deutsche 


Zeitung, 1926, pages 1231-1233.) 


Dyeing Apparatus 
Yarns on cops are dyed in part only by liquid applied 
to one part and drawn through the yarn by suction applied 
to another part. The apparatus that is used for this pur- 
pose and that is patented in British Patent No. 259,793 
is shown in the accompanying illustration. 


A perforated tube a, wound with yarn, is mounted on a 
hollow mandrel 1 and held in place by a spring pressed 
hollow 51 carried by an arm 47. Orifices 4 communicate 
with the interior of the mandrel, which may be connected 
to a vacuum tank by the opening of a valve 12 under the 
control of the handle 59. Liquid flows from a tank 28 
through pipes 32 and a valve 36 into a supplementary 
reservoir 41. A distributing head 38 with nozzles 39 
serves as the handle of the valve 36, and when the head 
is depressed to bring the nozzles into proximity with the 
yarn the valve is turned to permit the liquid to run 
through passages 46, 40 to the nozzles, and the liquid is 
drawn through the yarn by suction from a vacuum tank 
16. The mandrel 1 is rotated by gears 26, 27 driven by a 
motor 25, so that the cop is dyed in a series of parallel 
layers. The tubes a may be perforated after being wound 
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on the device shown in Fig. 4, this device being incor- 
porated in the dyeing machine. 

The tube is placed on a mandrel 63, inside which is a 
plunger 70 connected to a piston rod 69 driven by a pis- 
ton 68, to which compressed air is supplied from a disk 
valve controlled by a handle 91’. On the forward stroke 
of the plunger conical surfaces 73, 74 bear against levers 
77, 78, working in slots 81, 82 in the mandrel and pro- 
vided with points 83, 84, which pierce the tube. The 
return of the plunger withdraws the points by engage- 
ment of the parts 71, 72 with the heels of the lever, thus 
allowing the cop to be removed. The plunger 70 is ad- 
justably mounted on the rod 69, but is prevented from 
rotating by a key 76. Two mandrels 1 are provided on 
one machine and one perforating mandrel 63, so that 
while one cop is being dved another is being perforated 
and placed on the other mandrel. Vacuum pumps and an 
air compressor are mounted on the machine and are driven 
electrically. 


Ultra-Violet Light on Wool 

\Vool becomes more acid when exposed to the ac- 
tion of ultra-violet light and develops a yellowish 
color with quinone in place of the usual violet color. 
Bleached wool gives the same yellowish coloration. 
Tips of wool which have been exposed to sunlight 
always behave differently from wool situated nearer 
the skin. (Comptes rendues, 1926, volume 183, pages 
996-598. ) 


Valuation of Artificial Silks 

The numbers obtained by multiplying together the 
elasticity, expressed as a percentage, and the wet and 
dry tensile strengths, expressed in grams per denier, 
of rayon or natural silk yarns, are considered to be 
suitable for comparing their commercial values. For 
example, artificial silk yarn having 20 per cent elas- 
ticity, 2.0 and 0.65 grams tensile strength dry and wet 
respectively (20 & 2.0 & 0.65 = 26) is considered 
superior to artificial silk yarn having 25 per cent elas- 
ticity, 1.3 and 0.55 grams tensile strength dry and wet 
respectively (25 & 1.3 & 0.55 = 17.67). The method 
of valuation may be extended so as to include luster 
and purity of white color. (Chemiker Zeitung, 1926, 
volume 50, pages 643 ff.) 


CHARLES STONE NOW HAS OWN DYESTUFF 
BUSINESS 


Charles H. Stone, of Charlotte, N. C., has estab- 
lished a dyestuff and chemical business with tem- 
porary offices in the Johnston Building. For the past 
twenty-two years Mr. Stone has been well known in 
the trade as technical demonstrator and salesman of 
dyes and textile chemicals. He expects shortly to 
move his new business office, warehouse and labora- 
tory into one building as soon as he can secure a 
suitable location. 
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SPRING MEETING OF COMMITTEE D-13 

In arranging the program of its regular spring 
meeting, the active Committee D-13 of the American 
Society for Testing Materials selected the Massachu- 
setts Institute of Technology as an appropriate place 
for its members to gather. Moreover, its officers have 
extended a general invitation to any of the textile 
industry who may care to attend this meeting. The 
dates are March 11 and 12. 

Several very interesting papers will be presented 
in addition to regular committee reports, which in 
themselves contain the results of this body's recent 
testing work. The buildings of the Institute will be 
open for inspection, and an excellent opportunity is 
thus offered to those who are interested to see what 
the Institute is doing in its textile laboratories. 


DYE DIVISION PLANS PROGRAM FOR 
RICHMOND MEETING 

Technical papers on textile subjects will probably 
form the major part of the program now being ar- 
ranged by the Dye Division of the American Chem- 
ical Society for its meeting, April 12 and 13, at Rich- 
mond, Va., since this meeting will be near the heart 
of the South’s textile industry. 


DR. PIERCE NOW WITH CIBA 
Dr. E. M. Pierce has become associated with the 
Ciba Company, Inc., New York, as technical demon- 
strator. Dr. Pierce, who until recently was connected 
with the Weidmann Silk Dyeing Company, of Pater- 
son, has had many years of wide experience in the 
textile and dyestuff trades. In his new capacity he 

will offer a general technical service to mills. 


NATIONAL ISSUES RAYON SHADE CARD 

Under the title of “Dyes for Rayon,” the National 
Aniline & Chemical Company has brought out what 
it describes as an important addition to the litera- 
ture of dyeing rayon. This new shade card is ex- 
ceptionally attractive in make-up and shows fifty-six 
dveings on knitted goods. Supplementing this wide 
and interesting range of shades are full technical in- 
structions for the application of the dyes shown, in 
which the series of National Solantine dyes are espe- 
cially featured. 


BACO BULLETIN 

In starting its seventeenth year in the aniline dye- 
stuff and lake color business, Bachmeier & Co., Inc., 
New York, have issued its Baco Dyes Bulletin in a 
slightly different dress. This leaflet lists the manu- 
facturer’s new colors for silk, rayon and hosiery, as 
well as new products for stripping and discharge 
printing. 
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WOOL BLACK ADDED TO NEWPORT RANGE 

A black for the dyeing of wool felt and silk has 
lately by the Chemical 
Works, Inc., and is being marketed under the name 
Newport Wool Black GRF. 
scribed as exceptionally fast to light, with very good 


been produced Newport 


This new color is de- 
level dyeing and penetrating properties. It is particu- 
larly adapted for the dyeing of such closely woven 
materials as wool and fur felt, silk, etc. It is also rec- 
ommended for both silk and wool printing. Accord- 
ing to the description of this color, its fastness to 
steaming, acids, alkalies, perspiration and salt water 
is excellent, and it does not stain effect threads of 
cotton and rayon. 


NEW RED PASTE IN PONSOL SERIES 


Pont de Ne- 
mours & Co. have developed a new vat color which 


The research laboratories of E. I. du 


has been added to the Ponsol series under the name 
Ponsol Red AFF Double Paste. 
this color produces shades of bright bluish red, which 


On cotton and silk 


are described as possessing excellent fastness to prac- 
tically every destructive agent to which materials of 
these fibers would be exposed. It is said to reduce 
easily and to be exceedingly level dyeing, and is there- 
fore classed as one of the limited group of vat colors 
which can be added to the dye bath all at once before 
entering the yarn, and which do not require the addi- 
tion of any retarding agent. 

This new Ponsol Red Paste, according to the an- 
nouncement, can be used in all types of machines and 
is not affected in shade by copper, iron or Monel metal. 
Some of its chief uses are for dyeing pink and rose 
shades on silk and rayon, as well as for full fast shades 
of bluish red. The color is used as a self shade as 
well as in combination for washable fabrics and can 
be applied equally well, it is further claimed, either 
as a pigment or from the reduced vat. 


CELANESE HOSIERY BOOKLET 

A very useful little booklet on the dyeing of Cela- 
nese hosiery has just been issued by the makers of 
Celanese, the American Cellulose & Chemical Manu- 
facturing Company. It contains brief technical in- 
formation on the dyeing of hosiery made wholly or 
in part of Celanese varn, with complete dyeing recipes 
for twenty-four of the seasonal shades. 


NORTH CAROLINA TEXTILE SCHOOL 
RECEIVES NEW EQUIPMENT 


The Textile the North State 
College recently received the following donations: 
One new silk loom from the Stafford Company, Read- 
ville, Mass.; one Celanese warp for this loom from 
the American Cellulose & Chemical Company, New 


School of Carolina 
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York; harness frames, heddles and reed from the Steel 
Heddle Manufacturing Company, Philadelphia, Pa. 

At a meeting of the Textile Society, which consists 
of students in the Textile School, the following off- 
cers were elected to serve during the ensuing term: 
D. A. Purcell, president, Reidsville, N. C.; G. E. Kohn, 
vice-president, Mount Holly, N. C.; J. M. Dunn, sec- 
retary and treasurer, Charlotte, N. C., and F. E. Plum- 
mer, reporter, Selma, Ala. 

FF. \W. \Varrenton, class of ’26, has been transferred 
from the Martel Mills, Asheville, N. C., to the Mer- 
cury Mills, Charlotte, N.C. E. C. Mitchener, class of 
26, has been appointed assistant superintendent of 
the Greenville Cotton Mills, Greenville, N. C. 


IMPORTATION OF DYESTUFFS INTO 
TIENTSIN DURING 1926 


Imports of Indigo into Tietsin for 1926 to Decem- 
ber 7, were 36,392 piculs against 45,528 piculs for the 
corresponding period in 1925, and 46,130 piculs for the 
whole year 1925. The decrease is probably due to the 
small sales in the spring season, necessitating smaller 
replacements. Small spring sales were due to the 
disorganization of transportation facilities due to civil 
Lack of transportation not only prevented the 
shipment of dyestuffs to the sales points in the in- 


wars. 


terior, but also prevents the shipping of yarn and 
piece goods, thereby paralyzing the dyeing industry. 

It is estimated that about 19,000 piculs or about 53 
per cent of the imports of indigo paste were of Ameri- 
can origin. Probably the remaining 47 per cent could 
be divided into 42 per cent German and 5 per cent 
Swiss, French and English. 

Competition has been increasingly severe during the 
year, the German factories having twice cut their 
contract price to their sales syndicates. 








The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i. e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inch 
or less per insertion. 








COLOR CHEMIST 


Color Chemist.—Experienced with all classes of dye- 
stuffs and textiles. Standardizing, matching and re- 
search work. Wishes position in laboratory. Reply 
Box 374, American Dyestuff Reporter. 











FOR SALE 


A complete Dyeing and Finishing Plant located in the 
Central West, fully equipped with modern machinery ; 
land and buildings suitable for expansion, equipped for 
the dyeing and finishing of upholstery, denims, diess 
Reply Box 375, Ameri- 





goods, coatings, cloakings, ete. 
can Dyestuff Reporter. 











